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MEMORANDUM

SUBJECT:

FROM:

DIAZINON. Revised HED Human Hedlth Risk Assessment for the Reregitration
Eligibility Decision (RED) D270838. PC Code: 057801. List A Case No. 0238.

Danette Drew, Chemist

John Doherty, Toxicologist
Deborah Smegd, Toxicologist
Reregigration Branch 3

Hedth Effects Divison (7509C)

THRU: Catherine Eiden, Senior Scientist

TO:

Reregigration Branch 3
Hedth Effects Divison (7509C)

Ben Chambliss, Specid Review Manager
Specid Review and Reregidration Division (7508W)

This memorandum, the accompanying human health risk assessment and attachments serve asthe
Revised HED Human Hedlth Risk Assessment for the RED for diazinon. This document reflects
revisonsto the Diazinon Preliminary Risk Assessment (4/12/00) made in response to the registrant's
(Novartis) comments made during Phase 3 of the TRAC pilot process. The atachmentsinclude:

1) Report of the Hazard | dentification Assessment Review Committee (HIARC) memorandum (HED
Doc 014390, 11/30/00) (Attachment 1), 2) HED Product Residue Chemistry Chapter dated
12/1/00(Attachment I1), 3) the acute and chronic dietary exposure analyses dated 11/14/00
(Attachment [11), 4) HED Occupational and Residentia Exposure Assessment Chapter for Diazinon
dated 11/30/00 (Attachment 1V), 5) EFED Memorandum from R. D. Jonesto D.Drew (dated
11/14/00) (Attachment V).



These atachments contain updated information used in this revison of the diazinon risk assessment
(12/00). Cumulative risk assessment, which consders risks from other pesticides which have a
common mechanism of toxicity is not addressed in this document.

Under the toxicity sections of this document, revisions have been made in response to the 60-day
comment period where applicable.

Under the residue chemistry sections of this document, revisions have been made in response to the 60-
day comment period. HED notes that the following raw agricultural commodities were excluded from
the current dietary risk assessments: olives, peanuts, pecans, soybeans, sugarcane, beans, guar, and
cowpess. The registrant voluntarily canceled these uses on December 27, 1996. The Agency is
proposing to revoke these tolerances. Secondary residues of diazinon from shegp commaodities based
on the sheep spray use were included as were anticipated resdues in beef fat as aresult of cattle ear
tag use. Theregidrant (Novartis) has expressed interest in supporting uses on kiwi fruits, and
provided the necessary residue data. |R-4 has expressed interest in supporting uses on figs,
watercress, and filberts, and provided the necessary residue data for watercress and figs. These four
commodities were included in the dietary risk assessment. Also included in the dietary assessments
because they have tolerances were: bananas, citrus, coffee, cotton seed med and oil, dandelion, and
sorghum. The HED Residue Chemistry chapter recommends for revocation of these tolerances
because the registrant no longer wishes to support these uses. SRRD has requested that these
commodities be included in the dietary assessment until it has been determined that no other interested
parties wish to support these uses. Once USDA, IR-4, growers groups, and others have had the
opportunity to review the document, a decision can be made regarding the tolerances listed for
revocation.

Under occupational/residentia sections of this document, revisons have been made in response to the
60-day public comment period. The occupationa/resdential exposure and risk estimates have been
revised to incorporate data included in new chemical specific exposure sudies. A risk assessment for
derma exposures to diazinon on pet collar products was performed.
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EXECUTIVE SUMMARY

Introduction

Diazinon [O,0O-diethyl-O-(2-isopropyl-6-methyl-4-pyrimidinyl)phosphorothioate] is a nonsystemic
organophosphate insecticide/acaracide registered for use on avariety of terrestrial foods and an aquatic
food (watercress), livestock feeds, and livestock (sheep sprays and cattle ear tags). Since August
1986, labd statements prohibiting applications to food crops grown in greenhouses have been required.
It has registered non-food uses, as well, including: food/feed handling establishments, livestock aress,
and indoor/outdoor resdentia Sites. Diazinon has veterinary uses for flees and ticks. Currently
approved veterinary uses are for impregnating pet collars with diazinon. It isavailablein dust, granules,
seed dressings, wettable powders, and emulsifiable solution formulations. [t can be gpplied foliarly or
as a soil treetment using ground or aeria equipment followed by incorporation in most uses. Based on
available usage information, for 1987 through 1997, total annua domestic usage of diazinon is
approximately 13 million pounds active ingredient. Mogt of thisis alocated to outdoor resdential uses,
lawn care operators, and pest control operators. States with significant usage include Cdlifornia, Texas,

and Horida

This document contains the results of severa human health risk assessments for diazinon based on its
current use patterns. All of the risk assessments included in this document were based on a common
toxicologica endpoint (cholinesterase inhibition) observed following ord, dermd, and inhdation

exposures. For the purposes of the risk assessments conducted here, the toxicity of diazinon’s oxon

and hydroxy diazinon (metabolites) will be consdered equivaent to the parent compound.

The generd public (nonoccupationa exposures) is potentially exposed to diazinon through food,
drinking water, and residentid uses (home, garden, and pet uses). Diazinon has awide variety of
homeowner uses including lawn trestments, spot trestments, and indoor crack and crevice treatments.

Diazinon is applied outdoors by many methods including spray equipment, and granular spreaders.



Registered homeowner uses of diazinon may result in short-term dermd, inhdation (any time period),
and short-term, inadvertent, orad hand-to-mouth residential exposures. Aggregate risk assessments for

non-occupationa exposures to diazinon have been conducted for short-term exposures.

The acute aggregate risk assessment examines 1-day exposures to diazinon in food and drinking water.
The short-term aggregate risk assessment conssts of average exposures to diazinon in food and
drinking water, and exposures of afew days duration as aresult of resdential uses. The chronic
aggregate risk assessment examines long-term average exposures to diazinon in food and in drinking

water. There are no chronic resdentid exposure scenarios.

Risk assessments for occupationd uses of diazinon include: short-, intermediate-, and long-term dermal
and inhaation exposures. Occupationa workers are potentialy exposed to diazinon from a multitude of
gpplication techniques and multiple formulations. Diazinon trestments include: aeria applications,
arblast, groundboom, tractor and push-type granular spreaders, and handled spray equipment.

Occupationa derma exposures of a short duration (1 to 7 days) and of an intermediate duration (7
daysto severa weeks) may occur. There are some potential long-term occupationa exposures
expected to occur from the registered uses of diazinon. However, risk estimates for these scenarios are
adequately addressed by risk estimates for intermediate-term exposure scenarios because the
intermediate- and chronic-term risk assessments use the same toxicologica endpoint. Postapplication

worker exposure may occur dermally, but not through inhal ation.

Because of its widespread use in residences, diazinon is often involved in unintentiona exposures.
About 4% of al pesticide-related calls (estimated at 4,700 annudly out of 116,000) received by the
poison control centers are related to diazinon. The overwhelming mgority of cases experience only
minor symptoms, but about 150 cases per year are serious enough to require specid medicd atention.
Although only asmall proportion of casesinvolve products used by pest control operators, these



exposures often involve exposures to concentrated chemica, which can lead to more serious hedth

effects.

Hazard Assessment

The toxicology profile demongtrates that diazinon, like other organophosphate pesticides, has
anticholinesterase activity in various species including hens, mice, rats, rabbits, and dogs. Clinica sgns
of toxicity observed in laboratory animas following an acute (Sngle) exposure are consistent with
cholinesterase inhibition and include: tremors, convulsions, sdivation, and dyspnea (labored bresthing).
Inhibition of plasma, erythrocyte and/or brain cholinesterase (ChE) activity occurs by dl routes (ord,
derma, and inhdation) and for al durations of exposure. Diazinon did not induce organophosphate
delayed neuropathy (OPIDN) in hens. No histopathological lesions of the nervous system were seenin
ether the acute or subchronic neurotoxicity studies. In subchronic and chronic toxicity studies
conducted in mice, rats and dogs, systemic toxicity was manifested as cholinergic Sgns, decreasesin
body weight and body weight gains. Diazinon is dassfied asa'"not likely human carcinogen” based on
the lack of evidence of carcinogenicity in mice and rats when tested at doses that were adequate to
assess the carcinogenic potentia of this organophosphate. Diazinon was shown to be non-mutagenic
following both in vivo and in vitro mutagenicity assays. Prenatal developmentd toxicity sudiesin rats
and rabbits provided no evidence of increased susceptibility of rat or rabhbit fetuses following in utero
exposure. In the two-generation reproductive toxicity study, there was no evidence of increased
susceptibility in the offspring as compared to parental animals. In the prenatal developmentd toxicity
studies, no developmenta toxicity was seen at the highest dose tested, and in the two-generation
reproductive toxicity study, effects in the offspring were observed only at a dose that caused parental
toxicity. There was no evidence of abnormadlities in the development of the fetd nervous sysemin
these sudies. Metabolism studiesin rats showed that most of the administered diazinon is degraded
and/or diminated within 24 hours postdosing, and does not accumulate in tissues. Diazinon is
metabolized in rats through cleavage at the ester linkage resulting in the liberation of the pyrimidinyl
group that is oxidized and excreted. There were no mgjor sex- or dose-related differencesin the

dispogition or metabolism of diazinon.



For diazinon, the 10x Food Qudlity Protection Act (FQPA) safety factor, for the protection of infants
and children (as required by the Food Quality Protection Act of 1996), was reduced to 1x based on
the: 1) completeness of the toxicology database; 2) lack of evidence of increased susceptibility
following pre-, and post-natal exposures; and 3) the use of adequate data (actual, surrogate and/or
modeling outputs) to satisfactorily assess dietary and non-dietary exposures. Additiondly, there was no
evidence for requiring a developmental neurotoxicity study. However, the Agency, recently, has issued
aData-Cdl-In notice for a developmental neurotoxicity study for al organophosphates, which includes
diazinon. As per current policy, a Reference Dose (RfD) modified by an FQPA safety factor is
referred to as a Population Adjusted Dose (PAD). Because the FQPA safety factor was reduced to
1x, the acute and chronic RfDs are equd to the acute and chronic PADS, respectively.

For the acute dietary exposure and risk assessment, the dose selected was the No Observed Adverse
Effect Level (NOAEL) of 0.25 mg/kg/day based on plasma cholinesterase inhibition at the Lowest
Observed Adverse Effect Level (LOAEL) of 2.5 mg/kg/day established in an acute neurotoxicity study
inrats. An Uncertainty Factor (UF) of 100 was gpplied to the NOAEL to account for intra-species
extrapolation (10x) and inter-species variation (10x). The resultant acute RfD of 0.0025 mg/kg/day is
equivalent to the acute PAD.

For the chronic dietary exposure risk assessment, the dose selected was the NOAEL of 0.02
mg/kg/day based on aweight of evidence of plasma cholinesterase inhibition (red blood cell and/or
brain inhibition at higher doses) observed in afour week, subchronic and chronic (ord) studiesin rats
and dogs. An Uncertainty Factor (UF) of 100 was applied to the NOAEL sdlected to account for
intra-gpecies extrgpolation (10x) and inter-species variaion (10x). The resultant chronic RfD of
0.0002 mg/kg/day is equivaent to the chronic PAD.

For the short-, intermediate, and long-term dermal exposure risk assessments the dose level sdlected
was the NOAEL of 1.0 mg/kg/day based on serum and brain cholinesterase inhibition observed a 5
mg/kg/day in arepesated dose dermal toxicity study in rabbits. For short-term occupational and



resdentia exposure risks, aMargin of Exposure (MOE) of 100 is adequate. However, for
intermediate, and long-term exposure risks, aMOE of 300 is required. since the duration of treatment
in the 21-day study may not be adequate to address the concern for longer term exposures. Inthe
previous risk assessments, dermal risk assessments were conducted using an oral NOAEL with the
default dermal absorption factor (100%). Data submitted since then does not support the assumption
of thisdefault vaue. In addition, further andyss of the dermal toxicity study showed that this sudy is
gppropriate for use since adequate derma absorption was demonstrated which in turn resulted in
toxicity. The principa toxicologica effect (i.e,, cholinesterase inhibition) of this organophosphate was
viathe exposure route of concern (dermal), and therefore the dose endpoint of concern is obtained

from a route-specific study.

For inhalation exposure (short-, intermediate-, and long-term), the dose selected was a LOAEL of
0.026 mg/kg/day (0.1 ug/L) based on inhibition of plasma cholinesterase established in a 21-day
inhaation toxicity study inrats. A MOE of 300 or greater does not exceed HED's level of concern for
inhaation exposure risk assessments, which includes the conventiond 100x, and an additiona 3x
uncertainty factor for the use of aLOAEL (i.e, aNOAEL was not established in the critical study). In
the case of inhaation exposures, a 100% absorption factor is assumed, therefore, the inhdation doseis

equivaent to the oral dose.

Risk Characterization

Dietary Risk Estimate (Food)

The acute dietary exposure analyss estimates the ditribution of single-day exposures for the overal
U.S. population and certain subgroups. The exposure andysis was performed using the Dietary
Exposure Estimate Model (DEEM ™) in a probabilistic mode. The anadyss evauatesindividua food
consumption as reported by respondents in the USDA 1989-1992 Continuing Survey of Food Intake
by Individuds (CSFII) and accumulates exposure to the chemica for each commodity. Thisanayssis
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refined in that it uses monitoring data from USDA's Pesticide Data Program (PDP) and FDA
Surveillance Monitoring Program to cal culate anticipated residues for use in the acute digtary andyss.
Data on the percentage of a crop-treated was obtained from the Biologica and Economic Analysis
Divison (BEAD) for dl commodities with diazinon tolerances included in the acute dietary assessment.

Risk estimates for acute dietary exposure based on exigting uses do not exceed HED' s level of concern.
Risk estimates for al subgroups anayzed are below 100% of the acute population-adjusted dose
(aPAD) at the 99.9™ percentile of exposure. Currently, HED expresses acute risk as a percentage of
the acute popul ation-adjusted dose (% aPAD= (exposure + aPAD) x 100). An exposureto this
chemical relative to the acute dietary PAD of lessthan or equa to 100% of the aPAD does not exceed
HED'slevel of concern. The acute dietary risk estimates (expressed as a % aPAD) are: for the generd
U.S. population, 37%; for dl infants (less than 1 year old), 29%; and for children (1 to 6 years old),
63% (the most highly exposed subgroup).

The chronic dietary exposure analyss estimates the average exposure for the overal U.S. population
and certain subgroups over alifetime. The exposure analyss was performed using the Dietary Exposure
Edimate Modd (DEEM ™) in adeterministic mode. The analys's evauates individua food consumption
as reported by respondentsin the USDA 1989-1992 CSFII and accumulates exposure to the chemical
for eech commodity. Each analys's assumes uniform digtribution of diazinon in the commodity supply.
Thisandysisisrefined in that it uses monitoring data from USDA's Pesticide Data Program (PDP) and
FDA Survelllance Monitoring Program data to caculate anticipated resdues for use in the chronic
dietary andysis. Data on the percentage of a crop-treated was obtained from the Biological and
Economic Andyss Divison (BEAD) for dl commodities with diazinon tolerancesincluded in the digtary

rsk assessment.
Risk estimates for chronic dietary exposure from the registered uses of diazinon are well below 100% of

the cPAD, and therefore, do not exceed HED’ s level of concern for any of the subpopulations andyzed.
The chronic dietary risk estimates (expressed as a percentage of the chronic population-adjusted dose
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(cPAD) are: for the generd U.S. population, 14%; for al infants (lessthan 1 year old), 12%; and for
children (1 to 6 years old), 22%. Thisrefined analysis used percent crop-treated data and anticipated
residues based on USDA PDP and FDA monitoring data, and field trials.

Digay Risk Edimates (Drinking Water)

Currently, HED uses drinking water levels of comparison (DWLOCs) as a surrogate measure of
potentia risks associated with exposure to pesticides in drinking water. A DWLOC is the concentration
of apedticidein drinking water that would be acceptable as atheoretica upper limit in light of tota
aggregate exposure to that pesticide from food, water, and residential uses (if any). A DWLOC may
vary with drinking water consumption patterns and body weights for specific subgroups. 1n the absence
of monitoring data on diazinon in drinking water, HED compares estimated pesk and average
concentrations of a pesticide in surface and ground water from conservative models to DWLOC vaues
for acute and chronic assessments, respectively, in a screening-level assessment to semi-quantitatively
edimate risk from exposure through drinking weter. If screening-level mode estimates are less than the
calculated DWLOC vaues, there is no drinking water concern. Thisis consdered a preiminary
exposure assessment for the purposes of incorporating drinking water exposures into the human health
risk assessment. This screening-level assessment has been refined by appropriate and applicable
monitoring data when available. This approach is in accordance with "OPP's Interim Approach for
Addressing Drinking Water Exposure”, S. Johnson, 11/17/97.

Mogt monitoring efforts to date for diazinon in surface and groundweter have included the parent
compound only. Previoudy, the HED Metabolism Assessment Review Committee (MARC) concluded
that focusng on diazinon, per se, in water should be adequate for the purposes of risk assessment. This
decison included consideration of the likelihood of occurrence in water of major soil and water
metabolites that are toxicologicdly sgnificant (HED MARC memorandum from D. Hrdy to G. Kramer
dated 4/17/98). However, there is some indication that when drinking water is treated by chlorination,
the toxic metabalite diazoxon isformed and that it may persist for up to 48 hours in finished water based
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on arecently published study (see 11/00 revised EFED chapter . Diazoxon residues were not included
in the drinking water assessment at thistime. To the extent that diazoxon, or other toxic degradates, may
be present in finished drinking water, the resulting risk estimates would incresse.

Acute Drinking Water Risk Edtimates

Concentration estimates for acute exposures to diazinon in groundwater based on model estimates and
monitoring data are less than the acute DWLOC vaues for dl subgroups. HED concludes that thereis
no drinking water concern for acute exposures to diazinon in groundwater-sourced drinking weter.
Concentration estimates for acute exposures to diazinon in ambient surface water based on monitoring
data are less than the acute DWLOC vauesfor al subgroups. However, comparing acute DWLOC
vauesto model estimates for concentrations of diazinon in surface water there is a potentia concern for
al population subgroups andyzed. Therefore, HED cannot conclude that there is no concern for
exposures to diazinon in surface-water-sourced drinking water. Given the uncertainty in diazinon
concentrations in surface water based on a comparison of the moded estimates and monitoring data
relative to each other (greater than 20x), and therefore, the uncertainty relative to diazinon
concentrations in drinking water, HED recommends reassessing the potential acute exposure to diazinon
in drinking water once sufficient surface water-sourced drinking water monitoring data on diazinon

become available for use.

Chronic Drinking Water Risk Estimates

Concentration estimates for chronic exposures to diazinon in groundwater based on model estimates
and monitoring data are less than the chronic DWLOC vaues for dl subgroups andyzed. HED
concludes that there is no drinking water concern for chronic exposures to diazinon in groundweter-
sourced drinking water. Concentration estimates for chronic exposures to diazinon in ambient surface

water based on monitoring data are less than the chronic DWLOC vaues for dl subgroups. However,
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comparing chronic DWLOC vaues to model estimates for concentrations of diazinon in surface water
thereis a potentid concern for al subgroups andyzed. Therefore, HED cannot conclude that thereisno
concern for exposures to diazinon in surface-water-sourced drinking water. Given the uncertainty in
diazinon concentrations in surface water based on a comparison of the model estimates and monitoring
estimates rlative to each other (amost 20x), and therefore, the uncertainty relative to diazinon
concentrations in drinking water, HED recommends reassessing the potentia chronic exposure to
diazinon in drinking water once sufficient surface-water sourced drinking water monitoring data on

diazinon become available for use.

Occupational and Residential Exposure and Risk

Occupationa and resdentia exposures to diazinon can occur during handling, mixing, loading and
gpplication activities. Occupationa postapplication exposure can occur for agriculturd workers re-
entering treated fields such as during scouting, irrigation and harvesting activities.

Residentia postapplication exposure can occur following trestment of lawns, or resdences for
cockroaches, and other insects. In addition, there is a potentia for inadvertent oral exposure to children
from placing fingers or objectsin their mouths following contact with treated areas or incidentally
ingesting diazinon-treated turf or soil. Postapplication exposure to children can occur in locations other
than the home, including schools, daycare centers, playgrounds, and parks.

HED has conducted derma and inhal ation exposure assessments for: occupational and residentia
handlers; occupationa postapplication; and residential postapplication exposure to adults and children.
In addition, inadvertent oral exposure to children were evauated. The exposure duration for short-term
asessmentsisdefined as 1to 7 days. Intermediate-term durations are 1 week to Sx months, and long-
term exposures are durations greater than sx months.  The duration of exposure is expected to be:
short-, intermediate and in some cases long-term for agricultural handlers and occupationd handlersin

resdentia settings (i.e., lawn care operator and pest control operator); short and intermediate-term for
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occupationa postapplication; and short-term for the resdential handler. The postapplication resdentia
exposures evauated in this assessment are considered short-term, except for pet collar use, which is

considered to be intermediate- and possibly long-term.

For the dermad and inhdation risk assessment, risk estimates are expressed in terms of the Margin of
Exposure (MOE), which istheratio of the NOAEL or LOAEL sdlected for the risk assessment to the
exposure level. For short-term dermal risk estimates, margins of exposure or MOEs >100 (i.e., 10x for
interspecies extrgpolation and 10x for intragpecies variability) do not exceed HED's leve of concern.
For intermediate- and long-term dermd risk estimates, MOE > 300 (i.e,, inter- (10X) and intra-Species
factors (10X), in addition to a 3X to extrapolate from a 21-day derma study to longer-term exposures)
do not exceed HED's level of concern. For inhalation risk assessments (al time periods) the target
MOE is 300 resulting from the inter- (10x) and intra-species (10X) factors, and for lack of aNOAEL in
the critical study and consequent use of aLOAEL (3x). The FQPA factor was reduced to 1X,
therefore the same target MOES are gpplicable to both occupationaly exposed workers and adult and
child residents.

Dermd and inhdation exposures were combined because of acommon toxicity endpoint (i.e.,
cholinesterase inhibition), and because derma and inhaation exposures may occur Smultaneoudy. An
aggregate risk index (ARI) was used to combine short-term derma and inhalation risk estimates because
the dermd and inhdation target MOEs are different (i.e,, 100 for derma and 300 for inhdation). An
ARI of less than one exceeds HED's level of concern. However, atota MOE was cal culated for
intermediate- and long-term exposures because the target MOE is 300 for both derma and inhdation
exposure. For intermediate- and long-term aggregate exposure, an MOE of |ess than 300 exceeds

HED'slevd of concern.
The majority of occupational risk estimatesfor handlers exposed to diazinon exceed HED’ s

level of concern, even with PPE and/or engineering controls. HED identified 32 mgor handler

scenarios, which when combined with arange of application rates resulted in 76 iterations within the 32
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scenarios. The results of the agricultural handler assessments indicate that none of the potential exposure
scenarios provide ARIs $1 for short-term durations or total derma and inhalation MOEs greater than or
equa to 100 and 300, respectively for intermediate and long-term durations at basdine attire (i.e., long
pants, long deeved shirts, no gloves). Only 5 of the short-term scenarios quantitatively evaluated using
persond protective equipment (PPE) (long deeved shirt, long pants, shoes, socks, chemical-res stant
gloves, and dust/mist respirator) or by using engineering controls (e.g., closed mixing systems or enclose
cabs) have aARIs $1, while only 4 scenarios have total derma and inhaation MOEs $300. There are
insufficient data to adequately assess the sheep treatments, exterior paint additive uses and mushroom
houses, and additiond data are requested to support these uses. The agricultural handler assessments
are beieved to be reasonable representations of diazinon uses. Surrogate Pegticide Handlers Exposure
Database (PHED) data were used to assess handler exposure because no chemica-specific studies are
available, except for one study that eva uated application of dust formulation by a pest control operator
(PCO) (MRID 44348801).

The results of the short- and intermediate-term der mal postapplication assessments for workers
exposed to diazinon for most agricultural, and greenhouse activities indicate that MOES are less than 100
at the current Worker Protection Standard (WPS)-required restricted entry interva (REIS) of 24 hours.
Therefore, the mgjority of postapplication exposures exceed HED' sleve of concern. The MOEs for
postapplication workers did not reach MOES of 100 for 2-6 days after treatment for most vegetable
crops, 3-8 daysfor fruit trees, 3-9 daysfor field crops, 3-7 daysfor berries, 6-8 days for ornamentals
and 4-8 days for grapes. The REIs were based exclusively on derma exposures because potentia
inhdation exposures were determined to be negligible in comparison. The potentia for dermal contact
during postapplication activities (e.g., harvesting) is assessed using a matrix of potential dermal contact
rates by activity and associated crops. Chemical-specific didodgeable foliar residue (DFR) datawere
submitted for cabbage and oranges. These data were used dong with HED standard transfer
coefficients derived from recently submitted Agricultura Reentry Task Force (ARTF) Sudies to assess
potential exposures to workers reentering trested sites. The occupationa postapplication assessment is
believed to be reasonably representative of diazinon uses, except for nut trees and outdoor ornamental
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uses, which lack adequate transfer coefficient data

Uncertainties in this andysisinclude: the use of alinear extrgpolation gpplied to the DFR vaues from the
study application rate (1 1b a/A) to the maximum labeled rate (3 Ibs a/A) for tree crops, and the use of
the available cabbage and citrus DFR vaues to estimate DFRs for other crops. The effect of

extrapol ating the cabbage and citrus DFR data to a higher gpplication rate and using it to represent other

crops is unknown and may under- or overestimate the actual residue levels.

All six short-term residential handler exposure scenarios evaluated have total ARIs using standard
HED assumptions (i.e. short pants and 0.5 acre lawn size for liquid formulations) that exceed HED’ s
level of concern defined by atarget ARI of 1 (or MOE of 100 for biomonitoring results). The
resdentia handler MOES ranged from 3 to 520 for dermal risk, from 20 to 1,300 for inhalation risk, and
total ARIsrange from 0.03 to 2.4. The following scenarios were evauated: (1,2) spot treatment of turf
with liquid formulations using alow pressure handwand or backpack sprayer, (3,4) lawn treatment with
liquid formulations using a ready-to-use (RTU) garden hose end sprayer or conventiona hose end
gorayer, and (5,6) lawn trestment with granular formulations via push-type spreader or belly grinder.

For a number of scenarios, multiple evaluations were conducted using lawn size lessthan the 0.5 acre
default (0.11 to 0.34 acres), application using different equipment or methods (i.e., ornamentd treatment
vialow pressure hand wand and hose-end sprayer, and granular application via belly grinder and push-
type spreader) or resdents wearing long pants, to provide information for risk mitigation and
management decisons. In some instances, when the product is only agpplied to 0.11 acres or resdents

wear long pants, the risk estimates do not exceed HED's leve of concern.

A chemica-specific handler study was used to assess three scenarios (MRID 45184305). This study
conducted both biomonitoring (i.e., urinary measurement of a unique diazinon metabolite, G27550)
and/or passive dosimetry measurements on 42 different residentia applicators. In addition, passve
dosmetry exposure data from a recently submitted Occupational and Residential Exposure Task Force
(ORETF) handler study with dactha were used to assess conventiona hose-end sprayer (dia type
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sprayer), RTU hose-end sprayer, and granular push-type spreader exposures (MRID 44972201). This
study was used as a surrogate to assess diazinon. In the absence of chemica-specific data, HED rdlied
on information from the Draft Residential Standard Operating Procedures (SOPs - December 1997),
and updated assumptions (2000 SOPs). It was assumed that residentia applicators wear short deeve
shirts, short pants, and no gloves.

For severa resdentid handler scenarios, HED eva uated exposures and risks using both passive
dosimetry and biomonitoring data from the same study. HED evauated the biomonitoring data at both
the central tendency (mean) and 90™ percentile exposure estimates as measured in the studly (i.e.,
treatment of 0.11 acres or 5,000 ft?) because these exposures reflect actual measurements, and are not
extrapolated or combined with default or high-end assumptions to estimate risks. In addition, HED
extrapolated the passive dosmetry and biomonitoring data from 0.11 acres (as measured in the
registrant study) to 0.5 acre in accordance with current Agency policy. In thisingtance, only the central
tendency biomonitoring exposure estimates were presented (i.e., 90 percentile exposures are not
extrapolated). Asnoted previoudy, al risk estimates for residential handlers that treat a 0.5 acre lawvn
sze exceed HED'slevel of concern. The biomonitoring data represent total exposure, because they are
based on atotal absorbed dose resulting from primarily derma and inhdation exposure. While
biomonitoring data are typicdly preferred for assessing exposures, HED believes the biomonitoring
results for diazinon may underestimate exposure and risk primarily due to possible incomplete urine
collection for some individuals (at least 9 of 42 individuds appeared to have low urine volumes), in
addition to lack of pharmacokinetic data for the G-27550 metabolite following derma exposure. For
these reasons, Canada's Pest Management Regulatory Agency (PMRA) does not consider the
biomonitoring results to be acceptable for use in generating handler exposure estimates (persond
communication with Kristen Macey, 11/21/00).

An important factor that contributes to the possible over-estimation of risk isthat a 21 day inhaation

toxicity endpoint based on whole body exposure in rats, and a 21 day derma toxicity endpoint in rabbits

were used to assess a short-term (hours to a single day) exposure scenarios.
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The results of the residential postapplication exposure scenarios indicate that all four scenarios
evaluated have short-term ARIS < 1 or intermediate-term total MOEs <300 for children, and therefore
exceed HED's level of concern. These scenarios include exposures following indoor crack and
crevice trestment, pet collar use, and liquid and granular lawn trestments. The ARIsthat exceed HED's
level of concern ranged from 0.03 to 0.04 for totd dermd, inhdation and inadvertent ord (in the case of
children) risk resulting from postapplication exposures on trested lawns. The mgority of MOES for
indoor crack and crevice trestment for children and adults (inhalation MOEs=1.2-380, derma MOEs=
0.04-2) and pet collar use (derma MOEs=45-120 for children, 210-590 for adults) also exceed HED's
level of concern. Severa of the residentid postapplication risks were estimated based on chemical-
specific studies submitted by the registrant (i.e., crack and crevice treatment, and broadcast treatment of
turf with diazinon liquid or granular formulated products) in conjunction with assumptionsin the
resdential SOPs. Asnoted previoudy, in July 2000, the registrants agreed to discontinue to support the
registration of indoor uses, including crack and crevice treatment, and pet collar use. Nevertheless,
these scenarios are presented for a complete assessment. HED evaluated risks associated with both
watered-in and non-watered in lawn treatment to assist risk management decisions, dthough the label
only requires watering-in for granular products. The available data suggest that the risks associated with

watered-in lawn treatment are lower than non-watered in treated lawns.

ItisHED’ s policy to routindly conduct screening level assessments (based on standard vauesin the
Residentia SOPs) for children’sincidentd ingestion of granules when a granular pesticide may be
gpplied in resdentia settings. The screening-level assessment for diazinon resulted in an MOE of 0.26
and isarisk estimate of concern. Information on particle density (number of particles per pound or
gram), carrier type (corn cob, clay), granular color, and average granular size is requested from the

registrant in order to refine this screening level assessment.

The ARI for children is consarvative because it assumes a child is smultaneoudy conducting hand to
mouth activities, ingesting soil and grass, dermally contacting the treeted lawn and breathing diazinon
resduesin ar the day of lawn treatment. Therefore, HED a0 evauated aggregate dermd and

19



inhaation exposures for children to evauate the impact of excluding the ord pathways. The dermd and
inhdation ARIsfor the liquid formulation are mogtly less than 1 (ARIsrange from 0.2 to 1.24).
However, the ARIsfor granular turf treatment are mostly greater than 1 (ARIsrange from 0.59 to 5),
and therefore, do not exceed HED's leve of concern, except for combined dermal and inhaation

exposures for children in Pennsylvania (ARI=0.59).

There are uncertainties in the risk estimates that could over- or under-estimate the risks associated with
postapplication lawn exposure. For example, the most important factors that contribute to the possible
over- or under-estimation of risk are: (1) use of a 21 day inhalation toxicity endpoint based on whole
body exposure in rats, or a21 day derma toxicity endpoint to assess a2 hour lawn exposure scenario;
(2) assumption that individuals contact trested turf for 2 hours the day of trestment (after the turf has
dried for dermd and ora pathways), or inhae the volatilized resdues immediatdy after trestment for
inhdation (i.e., within 4 hours post gpplication); (3) assumption that 5% of the application rateis
available for trandfer to hands from foliage (to account for wet or sticky hands) based on data from
Clothier (1999), when turf transferable resdue (TTR) data show only 0.049% is transferred onto dry
cotton cloths (4) use of an inhdation rate of 0.7 m*hr for children 1-6 years of age, when there are few
data available on this parameter for children less than 3 year (athough protective for young children, this
breathing rate could underestimate exposure and risks to children 6 years of age and older involved in
moderate activities such as playing basebal, soccer, etc. for more than 1 hour the day of treatment); (5)
the inhaation risk estimates are based only on aerosol concentrations and exlude vapor residues, which
could be sgnificant during diazinon volatilization; (6) this assessment does not assess potentid exposures
to al environmental metabolites, and (7) use of average air concentrations across three geographic

locations to assess inhaation risk estimates following lawns trested with liquid formulations.

It should be noted that the diazinon air residues declined substantidly (2-10 fold of initid air levels)
within 8 hours of turf treetment for liquid formulation. In addition, the turf transferable residues
disspated rapidly over time, with residues non-detectable within 2 days postapplication. Therefore, the
exposure and risk estimates on day 2 postapplication would be sgnificantly less than the day of
treatment exposure and risk estimates presented in this assessment.
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In addition, the Resdentid SOPs are considered to be conservative scenarios for determining risk
esimates. The adult and toddler transfer coefficients are based on the Jazzercise protocol and an upper
percentile exposure duration vaue of 2 hours/day. The derma exposure estimates, however, are more
refined because they are based on actua TTR data compared to the incidenta ingestion scenarios which
are based on estimated grass and soil concentrations, in addition to estimated did odgeable foliage
residues (DFR) that assume 5% of the application rate could be transferred to a child's wet hands.

Aggregate Exposur e/Risk

When target MOEs for multiple exposure pathways differ, but exposures across those pathways must be
combined under an aggregate risk assessment, HED uses the Aggregate Risk Index method (AR
method). ARIs greater than 1.0 do not exceed HED's leve of concern. Results of the specific
aggregate risk assessments included in this document are provided below.

Acute Agaregate Risk Estimates

The aggregate risk assessment for acute exposures to diazinon includes one day exposures through food
and drinking water, only. Exposures to diazinon from food sources (based on refined exposure
estimates) and drinking water (based on surface and groundwater monitoring data and groundwater
model estimates) do not exceed HED’slevel of concern for acute dietary risk for any subgroup
andyzed. However, if surface water model estimates are used in the assessment, risk estimates for al

population subgroups exceed HED' s leve of concern.

Given the uncertainty in the modd and monitoring estimates relative to each other (greater than 20x) for
surface water concentrations of diazinon, and therefore, the uncertainty relative to diazinon

concentrations in actud drinking water, HED recommends that the acute exposures to diazinon in
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drinking water, and subsequently acute aggregate exposure, be reassessed once sufficient surface-water

sourced drinking water monitoring data on diazinon and its toxic degradates become available for use.

Short-term Aggregate Risk

HED has concerns for aggregate short-term exposures to diazinon for resdential handlers of lawvn
products. Risk estimates for handlers for combined dermd and inhdation exposures to diazinon from
granular and liquid formulations used to treat lawns exceed HED's leve of concern. HED aso has
concerns for short-term postapplication exposures to diazinon for adults and children in the home after

indoor crack and crevice trestments and outside the home after liquid or granular lawn treatment.

Short-term aggregate risk assessments combine short-term residential exposures with average, dietary
(food and drinking water) exposures. However, because dl ARIsfor exposures of resdentiad handlers
are below 1, and therefore exceed the Agency’ s level of concern, HED has not aggregated short-term
expaosures from food, drinking water and residential exposures. Aggregating additiona exposures from
food and drinking water with these resdential exposures would only result in arisk estimate that would
further exceed HED's level of concern. Until resdentid short-term derma exposures can be mitigated
for resdentid handlers, aggregate short-term risk estimates exceed HED's levels of concern.

Postapplication derma and inhalation exposures to children from indoor (crack and crevice) and

outdoor (lawn) trestments result in ARIslessthan 1. Therefore, HED has not aggregated short-term
exposures from food and drinking water with postapplication resdentia exposures. Aggregating
additiona exposures from food and drinking water with these residentia exposures would only resultin a
risk estimate that would further exceed HED's level of concern. Until postapplication resdentia short-
term exposures can be mitigated, aggregate short-term risk estimates for postapplication exposures to

diazinon exceed HED's levels of concearn.

Chronic Agaregate Risk
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The chronic aggregeate risk assessment for exposures to diazinon includes long-term, average exposures
to diazinon through food and drinking. There are no residentia uses that result in chronic exposure.
Therefore, chronic aggregate risk estimates based on estimated exposures from food and groundwater
are the same as those presented under the section on chronic drinking water risk estimates. HED
concludes chronic aggregate exposures to diazinon in food and ground-water sourced drinking water do

not exceed levels of concern.

Chronic aggregate risk estimates based on estimated exposures from food (based on refined exposure
estimates) and surface water (based on ambient monitoring data) do not exceed HED's leve of concern
for chronic aggregate exposures to diazinon in food and surface-water sourced drinking water.
However, model estimates for concentrations of diazinon in surface water indicate there is a potentia
concern for al population subgroups andyzed However, given the uncertainty in the model and
monitoring estimates relative to each other (almost 20x) for surface water concentrations of diazinon,
and therefore, the uncertainty relaive to long-term concentrations of diazinon in actua drinking water,
HED recommends that the chronic exposures to diazinon in drinking water, and subsequently chronic
aggregate exposure, be reassessed once sufficient surface-water sourced drinking water monitoring deta

on diazinon and its toxic degradates become available for use.

Uncertainty:

In conclusion, HED notes that the following issues introduce uncertainty into the risk estimates. For acute
and chronic dietary exposures, residue values in sheep fat, sheep meat, and beef fat are the mgor
contributors to the risk estimates. Relative to other commiditiesin the dietary exposure, the residue
vaues for these meat commodities are not highly refined. Better estimates of the percentage of sheep
and cattle treated with diazinon (domestic and imported) will refine the exposure and risk estimates for
both acute and chronic dietary assessments as would data reflecting resduesin meat close to the point
of consumption. Percent of crop-treated information for imported commodities may refine exposure and
risk estimates. For drinking water exposures, additional monitoring data on diazinon and diazoxon in
surface-water sourced drinking water, or more appropriatdly, finished drinking water, may clarify
discrepancies between modd estimates and monitoring data for diazinon in surface water and refine
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drinking water risk estimates. Estimates of long-term, average concentrations of diazinon in groundwater
from monitoring data would alow refinement of chronic drinking water risk estimates. Pertinent
information on toxicologicaly significant metabolites in drinking water would aso reduce uncertainty in
the risk estimates.

Data Requirements

Thefollowing data are required at thistime:

Toxicology - The HIARC has determined that a 90-day repeated dose derma toxicity study in rats be
performed to support the conclusions from the 21-day derma toxicity study in rabbits.

Product Chemistry - All pertinent generic data requirements are satisfied for the Novartis and
Makhteshim "ungtabilized" TGAIs, except that data pertaining to stability (OPPTS 830.6313) are

outstanding for the Makhteshim TGAI and data concerning UV /visible absorption for the PAI (OPPTS
830.7050) are required for both TGAIs. All pertinent product-specific data requirements are satisfied
for the Novartis 87% FI. Additiona product-specific product chemistry data are required for the
Prentiss 80%, 50%, 48.7%, 25%, and 10% FIs; the AgrEvo 10% and 5% Fls; and the Makhteshim
92% and 87% FIs. No product chemistry data have been submitted in support of reregistration of the
Sureco 70.31%, 25%, and 12.5% Fls and the AgrEvo 25% FI. Data requirements for the repackaged
Gowan and Drexdl 87% Flswill be satisfied by data for the source products. The product chemistry
data requirements for diazinon products are presented in the attached summary tables in the Residue
Chemistry Chapter for diazinon. Refer to these tables for alisting of the outstanding product chemistry

data requirements.

Residue Chemidtry - Additiond residue data are required for beans (lima), blueberries, celery,
cucumbers, hops, dried peas, spinach, sugar beets, and Swiss chard. Additiona residue data on sugar
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beets reflecting current label rates and PHI are necessary to determine if feed additive tolerances are
necessary. Limited rotationa crop studies on three representative crops are required.

Occupational Exposure - Handler and postapplication data requirements will be determined based on

risk mitigation meetings with the registrant and growers. There are no chemica specific exposure data
for diazinon sheep treatments, exterior paint additive uses and mushroom houses; therefore the Agency
is requiring data and/or further clarification of the use patterns.

Mushroom houses: No data were submitted in support of postapplication exposures for workers re-
entering mushroom houses. EPA hasidentified potentid derma and inhal ation exposures resulting from
thisindoor application. The Diazinon 50W label (EPA Reg. No. 100-460) directions for mushroom
houses isto use a spray dilution rate of 0.04 to 0.05 Ib a/gdlon and apply “on outsde and insde walls,
floors and sdeboards of mushroom houses after compost has been pasteurized by hesting ... and spray
over the plastic covering the beds and trays after spawning.” Potentid derma exposures in mushroom
houses may arise from workers contacting treated surfaces as adl surfaces may be treated. The potentia
inhalation exposures may result from ar concentrations of diazinon in the mushroom house resulting from
the application before or after ventilation. Additiona data are needed to estimate the potentia for
derma exposure in mushroom houses including (1) identification of mushroom house activities that may
result in derma contact, (2) the resdue levels on the sideboards and plastic covering the beds and trays,
and (3) direct dermal exposure measurements or transfer coefficients. Additiond data are aso needed
to determine ar concentrations of diazinon over time. In lieu of air concentration data to calculate
exposurelrisk, HED determined an dlowable air concentration based on the inhaation LOAEL of 0.1
mg/m3 from a 21-day whole body aerosol study exposing rats 6-hours per day and the uncertainty
factor of 300. The estimated 6 hour time-welghted-average (TWA) alowable air concentration is
0.0003 mg/m3 (i.e., LOAEL of 0.1 mg/m3 divided by 300 UF). This caculation assumesthat the rat
and human activity leve for abreathing weight is equivdent. The LOD from the air sampling portion of
the diazinon lawn trestment study (MRID 449591-01) is listed as 0.0006 mg/m3 (see study resultsin
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this chapter for actud ar concentration levels a specific time intervas).

Il. USE PROFILE

Diazinon [O,0-diethyl-O-(2-isopropyl-6-methyl-4-pyrimidinyl)phosphorothioate] is a nonsystemic
organophaosphate insecticide/acaracide registered for use on avariety of terrestrial foods and an aquatic
food (watercress), livestock feeds, and livestock (sheep sprays and cattle ear tags). Since August 1986,
label prohibitions againgt the use of diazinon on food crops grown in greenhouses have been required. It
has registered non-food uses, as well, including: food/feed handling establishments, livestock aress, and
indoor/outdoor residentid Stes. Diazinon has veterinary uses for fleas and ticks. Currently approved
veterinary uses are for impregnating pet collars with diazinon. It isavailable in dust, granules, seed
dressings, wettable powders, and emulsifiable solution formulations. 1t can be gpplied foliarly or as a soil
trestment using ground or aeria equipment followed by incorporation for most uses. Based on available
usage information, for 1987 through 1997, total annua domestic usage of diazinon is goproximately 13
million pounds active ingredient. Mogt of thisis alocated to outdoor residentia uses, lawn care
operators, and pest control operators. States with significant usage include Caifornia, Texas, and

Florida
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1. PHYSICAL AND CHEMICAL PROPERTIES ASSESSMENT

A. Description of Chemicd

Diazinon [O,0-diethyl-O-(2-isopropyl-6-methyl-4-pyrimidinyl)phosphorothioate] is a nonsystemic
insecticide/nematicide.

CH,
N| N ﬁ
H.C = P
3 ﬁ/]\N O// \OCsz
OC,H,

Empiricd Formula Cy,H,N,O4PS
Molecular Weight: 304.3
CASRegistry No.:  333-41-5
Chemicd No.: 057801

B. Identification Of Active Ingredient
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Pure diazinon is a colorless oil which isformulated into "stabilized" technicad diazinon. Technicd diazinon
($90% pure) is an amber to brown liquid with a boiling point of 83-84°C. Technicd diazinon is
practically insoluble in water (40 ppm at 20° C) but is completely miscible in acetone, benzene,

dichloromethane, ethanol, 1-octanol, toluene, and xylene, and is soluble in petroleum ails.

C. Manufacturing Use Products

A search of the Reference Files System (REFS) conducted 9/15/99 identified 21 diazinon
manufacturing-use products (M Ps) registered under PC Code 057801. The registered diazinon MPs
areliged in Table 1 and are the only products subject to areregidration eigibility decison. We note
that severd products are manufactured from an unregistered "unstabilized" TGAI; data are required for
the TGAI for the reregidiration of diazinon.

Table 1. Registered Diazinon Manufacturing-Use Products.

Formulation EPA Reg. No. Registrant
87% FI 100-524 Novartis Crop Protection, Incorporated
56% FI 100-783 (formerly Ciba-Geigy Corp.)
22.4% FI 100-771
5% FI 100-714
80% FI 655-473 Prentiss, Incorporated
50% FI 655-463
48.7% FI 655-500
25% MAI FI * 655-595
10% MAI FI * 655-401
70.31% MAI FI 23 769-695 Sureco, Incorporated
25% FI 769-693
12.5% MAI FI >° 769-691
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Formulation EPA Reg. No. Registrant

25% MAI FI ! 4816-685 AgrEvo Environmental Health
10% MAI EI * 4816-640 (formerly Fairfield American Corp.)
5% MAI FI ! 4816-245
5% MAI FI * 4816-621
87% FI 57 10163-212 Gowan Company
92% FI 8 11678-6 Makhteshim Chemical Works Limited
87% FI © 11678-20
87% FI &7 19713-104 Drexel Chemical Company

Formulated with piperonyl butoxide and pyrethrins.

Formulated with aliphatic or aromatic solvents.

8 Transferred from Southern Mill Creek Products Company (EPA Reg. No. 6720-201; 12/18/92).
4 Transferred from Southern Mill Creek Products Company (EPA Reg. No. 6720-199; 12/18/92).
5 Transferred from Southern Mill Creek Products Company (EPA Reg. No. 6720-197; 12/18/92).
6 REFS currently identifies this product as atechnical; however, it is correctly identified as an Fl.

Repackaged from EPA-registered products.

D. Regulaory Background

Diazinon was the subject of a Reregigtration Standard dated 7/15/86 which stated that generic and
product-specific product chemigtry datafor dl MPs must be resubmitted in support of the reregistration
of diazinon. An Addendum #1 to the Product Chemistry Chapter was issued 8/22/86 which required
preliminary analysis of dl Tsand Flsfor tetraethylpyrophosphate (TEPP) or sulfur derivatives of TEPP,
upper certified limits for TEPP and sulfur derivatives of TEPP, and quantitative enforcement andytical
methods with supporting vaidation datafor products in which these impurities were identified. The
Diazinon Reregigtration Standard-Update #1 dated 3/24/88 reiterated the requirements specified in the
Reregigration Standard and noted that because the "ungtabilized” TGAI was stabilized for regigration,
the registered MPs would be classified asFIs. A Guidance Document was issued 12/88. Data
submitted in response to the Update #1 and the Guidance Document were reviewed and summarized in

the Diazinon Reregigtration Standard Update dated 1/24/92. We note that the Novartis 56% and
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22.4% Fls and the Gowan 87% Fl were registered subsequent to issuance of the Update (3/18/96,
9/14/95, and 9/29/94, respectively).

The current status of the product chemistry data requirements for the diazinon products is presented in
tables in the Product and Residue Chemistry Chapter (D270422, 12/00, D.Drew). Refer to these tables

for aliging of the outstanding product chemistry data requirements.

E. Product Chemistry Requirements

All pertinent generic data requirements are satisfied for the Novartis and Makhteshim "unstabilized"
TGAISs, except that data pertaining to stability (OPPTS 830.6313) are outstanding for the Makhteshim
TGAI and data concerning UV /visible absorption for the PAI (OPPTS 830.7050) are required for both
TGAIs. All pertinent product-specific data requirements are satisfied for the Novartis 87% Fl.
Additional product-specific product chemistry data are required for the Prentiss 80%, 50%, 48.7%,
25%, and 10% Fls, the AgrEvo 10% and 5% Fls, and the Makhteshim 92% and 87% FIs. No
product chemistry data have been submitted in support of reregistration of the Sureco 70.31%, 25%,
and 12.5% Fls and the AgrEvo 25% FI. Data requirements for the repackaged Gowan and Drexel
87% Flswill be satisfied by data for the source products.

Provided that the registrants submit the data required in the attached data summary tables for the
unregistered "ungtabilized" TGAIs and the registered MPs and ether certify that the suppliers of
beginning materials and the manufacturing processes for the diazinon TGAIs and MPs have not changed
since the last comprehensive product chemistry review or submit complete updated product chemistry
data packages, HED has no objections to the reregistration of diazinon with respect to product
chemidry data requirements.
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IV.HUMAN HEALTH RISK ASSESSMENT

A. Hazard Assessment

The toxicology data base for diazinon is sufficient to support the Reregidration Eligibility Decison

(RED).

1. Acute Toxicity

Table 2 below summarizes the results endpoints, and toxicity categories for the acute toxicity studies.

Table 2. Summary of acutetoxicity of technical Diazinon.
Guideline Study Type MRID No.:. Toxicity
No. Results Category
81-1. Acute Oral - Rats. 41407218 LDy, = 11
M =1340 (1140-1610) mg/kg
F = 1160 (999-1350) mg/kg
Combined sexs = 1250 (1080-
1415) mg/kg , 95% confidence
limits)
81-2. Acute Dermal - Rabbits. 41407219. LD, > 2020 mg/kg 11
81-3. Acute Inhalation - Rats. | 41407220. LCs, = > 2.33 mg/L/4 hours 11
81-4. Primary Eye Irritation - 41407221. Minimally irritating. 11
Rabbits.
81-5. : Primary Dermal Irritation | 41407222. maximum irritation score 2.8 11
- Rabbits. (slight irritant)
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Table 2. Summary of acutetoxicity of technical Diazinon.

Guideline Study Type MRID No.:. Toxicity
No. Results Category
81-6. Dermal Sensitization - 41407223 Not a sensitizer in guinea pig
Guinea pigs. and (Buehler assay).
00232008 [Human study indicates 5-

6/56 showed positive

sensitization].
81-7. : Delayed type 44132701 No evidence of delayed type
neurotoxicity-hens. neurotoxicity

2. Subchronic Toxicity

i._21- Day Dermd Toxicity in Rabbits (82-2).

In a21-day dermal toxicity study in rabbits (MRID No.: 40660807), four groups of New Zealand strain
rabbits (5/sex/dose) received repeated derma applications of diazinon (97.1% suspended in 50%
polyethylene glycol) at 0, 1, 5 and 100 mg/kg/day, 6 hours/day, 5 days/'week over a 21-day period..
The high dose of 100 mg/kg/day was reduced to 50 mg/kg/day due to excessive toxicity which
manifested as degth in 4 of 5 males; these animals exhibtied tremors and other Sgns of cholinergic
reactions on days three to six prior to death.. The high dose was then reduced to 50 mg/kg/day.
Hematology and clinical chemistry were assessed at termination. Serum cholinesterase and RBC and
brain acetylcholinesterase was assessed by diagnogtic kit (Berringer Mannheim Diagnostics). There
were some indications of increased weight gain and food consumption in the rabhbits dosed al doses of
diazinon but there was no dose response and it considered that the data were too few animas on the
study to make a more definite evauation. The LOAEL for systemic toxicity is 100 mg/kg/day based on
desths related to cholinergic inhibition symptoms. The NOAEL is 50 mg/kg/day. Serum ChE in femaes
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demonstrated 32% (p < 0.05), 35% (p< 0.01) and 62% (p < 0.01) inhibition for the 1, 5 and 50
mg/kg/day dose groups respectively relative to the control group based on group means after three
weeks. When compared to the predosing basdline, this progression was 16%, 18% and 57% (p <
0.01). Thus, there was no dose response between the 1 and 5 mg/kg/day dose groups. Statistical
evauation by HED gaff usng pair-wise andyssindicated that only the mid and high dose groups were
datidicdly sgnificant dthough atrend was evident for al groups. For maes, datidticaly sgnificant
inhibition of plasma ChE was evident at 50 mg/kg/day only (64% p < 0.05) athough there was 23%
gpparent inhibition a 5 mg/kg/day. RBC AChE was datisticaly sgnificantly decreased a 50 mg/kg/day
(39% for males and 32% for females, both p < 0.01). Brain AChE in femaeswas decreased at 5
mg/kg/day (18% p < 0.05) and 50 mg/kg/day (43% p < 0.05. In maesthere was only one surviving
rabbit and brain AChE was decreased 28%. The LOAEL for inhibition of serum ChE and brain AChE
is5 mg/kg/day based on datain females. The NOAEL is1 mgkg/day. The LOAEL for inhibition of
RBC AChE is50 mg/kg/day. The NOAEL is5 mg/kg/day.

ii._Subchronic Ord Toxicity in Dogs (82-7): In afour-week pilot study (MRID 40815004), groups of
4/sex beagle dogs received diets containing diazinon (MG-8) at dose levels of 0, 0.5, 2, 20 or 500 ppm
. These dose levels corresponded to 0.02/0.023, 0.073/0.082, 0.80/0.75 or 14.68/15.99 mg/kg/day

for maes/femaes. Plasma cholinesterase was inhibited at 0.5 ppm in females at gpproximately 29%, (p
<0.01) and in maes at approximately 8% (not significant). Only at 500 ppm was red blood cell (26-
39% in both males and femaes) and brain (44% in males, 50% in femaes) acetyl cholinesterase
inhibited (al p < 0.01). Systemic toxicity was evident at 500 ppm only and included emesis and
decreased body weight and feed consumption. For systemic toxicity, the NOAEL is 0.8 mg/kg/day and
the LOAEL is 14.68 mg/kg/day based on decreases in body weight. For cholinesterase inhibition, the
LOAEL islessthan 0.023 mg/kg/day based on plasma cholinesterase inhibition; a NOAEL was not
established..

In a90-day study in dogs (MRID 40815004), groups of 4/sex beagles received diets containing
diazinon (MG-8) at dose levelsof 0, 0.1, 0.5, 150 or 300 ppm for 13 weeks. These doses correspond

34



to 0.0034/0.0037, 0.020/0.021, 5.9/5.6 or 10.9/11.6 mg/kg/day for malesfemaes. Plasma
cholinesterase was inhibited in femaes at 0.5 ppm at approximately 16% (not significant) and in maes at
approximately 30% (p < 0.05). At 150 ppm, plasma cholinesterase was inhibited about 80% in both
males and females. At 150 ppm, red blood cell (~25% in males and ~31% in femaes, p < 0.01) and
brain acetyl cholinesterase (31% in males and 30% in females) were inhibited. At 300 ppm, brain
AChE was inhibited ~42% in maes and ~45% in femaes.

For systemic toxicity, the NOAEL is 0.021 mg/kg/day and the LOAEL is 5.6 mg/kg/day based on
deceased body weight. Systemic effects were noted at 150 ppm and included decreased body weight
gain in femaes (34%, not sgnificant), total protein (~1.4%) and calcium (~5%). At 300 ppm, both male
and female body weight gain was decreased (33% maes and 45% females), and decreased food
consumption and total protein and calcium deceases were increased. For cholinesterase inhibition, the
NOAEL is0.0037 mg/kg/day and the LOAEL is 0.020 mg/kg/day based on plasma cholinesterase
inhibition in males

iii. Subchronic Inhalation in Rets (82-4): Groups of Sprague-Dawley rats (15/sex/concentration) were
exposed to concentrations of diazinon (MG-8, 87% purity) at 0, 0.1, 1, 10 and 100 pg/L for 6

hours/day, 7 days/week for 21-days. No systemic toxicity was seen a any dose level. For systemic
toxicity, the NOAEL is greater than 100 ug/L; aLOAEL was not established.. Exposure to diazinon
resulted in the inhibition of cholinesterase activity at al concentrations.Exposure to diazinon resulted in
plasma, red blood cdl (RBC) and/or brainc cholinesterase inhibition (ChEl) at al concentration tested.
There was a clear dose-depended decreases in ChEl for al three compartments in both sexes. At

0.1: g/L: plasma ChEl was gatigticaly significant (p <0.05) in maes (30%) and femades (56%); RBC
ChEl was gatidicdly sgnificant (p <0.05) only in males (18%) but not in femaes (4%); and brain ChEl
was not satisticaly sgnificant in males (4%) or females (6%).At 1 g/L: plasma ChEl was Sdidicaly
ggnificant (p <0.05) in maes (50%) and femdes (71%); RBC ChEl was Satidticdly significant (p
<0.05) in males (53%) and femaes (45%); and brain ChEl was statisticdly sgnificant (p <0.05) in
males (13%) or femaes (15%). At 10: g/L :plasma ChEl was datigicdly sgnificant (p <0.05) in maes
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(60%) and femdes (76%); RBC ChEl was gatigticdly sgnificant (p <0.05) in maes (75%) and femaes
(75%); and brain ChEl was gatigticdly significant (p <0.05) in males (37%) and femaes (44%). At
100: g/L: plasma ChEl was gatigticdly sgnificant (p <0.05) in maes (80%) and femaes (88%); RBC
ChEl was gatigticaly sgnificant (p <0.05) in males (91%) and femaes (93%); and brain ChEl was
gatigticaly sgnificant (p <0.05) in maes (62%) or femades (80%). For plasam ChEIl, aNOAEL isnot
established for males or femaes. For RBC ChEl, the NOAEL is0.1 - g/L infemdes, aNOAEL isnot
established for males. For brain ChEl, the NOAEL is0.1 - g/L for both sexes. For plasma ChEl, the
LOAEL is0.1 - g/L in both sexes. For RBC ChEl, the LOAEL is0.1 - g/L inmaesand 1.0 gL in
femaes. For brain ChEl, the LOAEL is1.0 = g/L in both sexes.

3. Chronic Toxicity and Carcinogenicity

i. Ora Toxicity Study in Rats - (83-1(a): Sprague-Dawley strain rats (30/sex/dose) received diets
containing diazinon (MG-8;87.7% purity) atdose levels of with 0.0 (two groups), 0.1, 1.5, 125 or 250
ppm diazinon) for 98 weeks (MRID 41942002). These dose levels correspond to 0.004/0.005,
0.06/0.07, 5/6 or 10/12 mg/kg/day for maes/females. The control groups (both sets) and the 250 ppm

dose group had satdllite groups of 10/sex that were reserved for a4 week recovery period following
dosing for 52 weeks. No systemic toxicity was evident. Plasma cholinesterase was inhibited at 1.5 ppm
in femaes (58%, p < 0.01) and in maes (51%, p < 0.05 at termination only). It was noted that a 0.1
ppm & some assay intervas, females were inhibited up to 26% and males up to 36% but statistical
sgnificance was not atained. At 125 ppm, red blood cell cholinesterase was inhibited in males (28%, p
<0.01) and in femaes (26%, p < 0.01). Brain acetyl cholinesterase was inhibited at 125 ppm for maes
(24%, p < 0.01) and females (29%, p <0.01). For systemic toxicity, the NOAEL is greater than 12
mg/kg/day; a LOAEL was not established. For cholinesterase inhibition, the NOAEL s 0.005
mg/kg/day and the LOAEL is 0.06 mg/kg/day based on of plasma cholinesterase inhibition.

ii. Ora Toxicity Study in Dogs - (83-1(b): Groups of beagle dogs (4/sex/dose) dogs were fed diets
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containing diazinona (MG-8) at dose levels of 0, 0.1, 0.5, 150 or 300/225 ppm for 52 weeks (MRID
41942001). The high dose group was initiated at 300 ppm but was reduced after 14 weeksto 225
ppm. These dose levels corresponded to 0.0032/0.0037, 0.015/0.020, 4.7/4.5 or 7.7/9.1 mg/kg/day.
At 0.5 ppm, plasma cholinesterase was inhibited in females 18-40% (p < 0.01). At 150 ppm, red blood
cdl cholinesterase was inhibited in males (25-34%, p < 0.01) and in females (26-33%, p < 0.01).
Plasma cholinesterase was inhibited at 0.1 ppm (9-28%, p < 0.05) in femaes and at 0.5 ppm 5-25% (p
<0.05) inmaes. Brain acetyl cholinesterase wasinhibited at 150 ppm in females (26%, p < 0.05) and
males (15%, not sgnificant). At 225/300 ppm, male brain inhibition reached 25% but was not
ggnificant while femde brain inhibition reached 35% (p < 0.05). Systcemic toxicity was evident a 150
ppm based on decreased body weight gain (up to 64%) and food consumption (up to 27%) particularly
in maes and increased serum amylase (24-59%). For systemic toxicity the NOAEL is 0.02 mg/kg/day
and the LOAEL is 4.5 mg/kg/day based on decreases in body weight gain. For cholinesterase
inhibition, the NOAEL is 0.0037 mg/kg/day and the LOAEL is0.02 mg/kg/day based on plasma

cholinegerase inhibition in femaes.

li. Ord Toxicity in Rats - Two Years (83-2(a): In acarcinogenicity toxicity sudy (MRID
00073372),diazinon (98% purity) was administered to groups of Fischer 344 (50/sex) rats at either 400
or 800 ppm (estimated to be 20 and 40 mg/kg/day) for 103 weeks. The control group consisted of

25/sex untreated rats. No systemic effects were reported. The study itsdlf did not provide a basis for
concluding that adequate doses were assessed. The dose levelstested are well established from other
studies to be moderately strong inhibitors of plasma ChE, RBC AChE and brain AChE. No evidence of
compound related tumors was apparent in this study. For systemic toxicity, the NOAEL was 40
mg/kg/day; a LOAEL was not established. Therewas no evidence of car cinogenicity . The doses
tested were judged to be adequate to assess the carcinogenic potentia of diazion based on the known
property of diazinon to be a moderate inhibitor of ChE/AChE in severd other studies a the dose levels
tested.

iv. Ordl Toxicity in Mice - Two Years (83-2(b): In acarcinogenicity toxicity sudy (MRID 00073372)

diazinon (98% purity) was administered to 50/sex B63CF1 strain mice in their diets at dose levels of

37



100 or 200 ppm (estimated to be 14 and 29 mg/kg/day) for 103 weeks. The control group consisted of
25/sex untreated mice. No data on systemic effects were seen. There was no evidence of
carcinogenicity . The doses tested were judged to be adequate to assess the carcinogenic potentia of

diazion.

4. Developmental Toxicity

i. Ora Teratology Study in Rats (83-3(a): In aprenatal developmentd toxicity study (MRID No.:
00153017), four groups of 27 assumed pregnant rats (Charles River Crl. COBST™™ cpT™M
(SD)(BR)) were dosed as control, 10, 20 or 100 mg/kg/day on days 6 through 15 of gestation.

Diazinon (purity not specified) was suspended in 0.2% carboxymethyl cellulose and the rats were dosed
by gavage a arate of 10 mL/kg/day. The rats were sacrificed on day 20 of gestation. At 100
mg/kg/day maternd body weight gain was decreased particularly during the 6-10 day intervad (-11+2
gmsvs +14+2 gmsfor the control). After that interval the rats showed recovery but net gain was 25%
lessfor the high dose group at sacrifice. For maternd toxicity, the NOAEL is 20 mg/kg/day and the
LOAEL is 100 mg/kg/day based on decreases in body weight gain. The mean fetal weight in the 100
mg/kg/day dose group was increased (~6%) and the mean number of live fetusesin this groups was
dightly reduced. There were aso noted dight increases in pre and postimplantation loss. Anincreasein
rudimentary T-14 ribs that was within historical control range was aso noted. For developmenta
toxicity the NOAEL is 100 mg/kg/day (HDT); a LOAEL was not established.

ii. Oral Teratology Study in Rabhits (83-3(b): In adevelopmentd toxicity study (MRID No.:
00079017) diazinon (89.2% purity suspended in 0.2% carboxymethyl cellulose) was administered by
gavage (1 mL/kg) to four groups of assumed pregnant New Zedland White Rabbits at dose levels of O
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(vehicle control), 7, 25 or 100 mg/kg/day on days 6 to 18 of gestation. At 100 mg/kg/day there were 9
deathsin the group of 22 does (40.9%). Clinica symptoms including tremors and convulsions and body
weight gain decreases as well as gastro-intestina hemorrhages and erosions were noted. The LOAEL
for materna toxicity is 100 mg/kg/day based on deaths. For materna toxicity, the NOAEL is 25
mg/kg/day and the LOAEL is 100 mg/kg/day based on mortdity in dams. No compound related effects
on the fetuses were evident. For developmenta toxicity the NOAEL is greater than 100 mg/kg/day; a.
LOAEL was not established.

5. Reproductive Toxicity

i. 2-Generation Reproductive Toxicity Study in Rats (83-4): In amulti generation reproduction study

(MRID No.: 41158101), four groups of 30/sex Sprague-Dawley strain rats were dosed as control, 10,
100 or 500 ppm of diazinon (equivalent to 0, 0.67, 6.69 or 35.15 mg/kg/day in male, and 0, 0.77, 7.63
or 41.43 mg/kg/day in females) for 10 weeks and mated (1:1) to produce F1 litter pups. The F1 litters
were culled and mated to produce the an F2 generation.  In the parenta groups, at 100 ppm there was
deceased weight gain (5-6% perastent for maes in the second parental group and trangitory for
femaes). At 500 ppm there were tremors in femaes; decreased mae and femae mating and fertility
indices (second parental group) and increased gedtation length. Dystocia and death were dightly
increased but not definitely associated with treetment. For parental/systemic toxicity, the NOAEL is
0.67 mg/kg/day and the LOAEL is 6.69 mg/kg/day based on decreased parentd weight gain. . Inthe
pups, at 100 ppm there was mortaity and decreased weight gain during lactation. At 500 ppm there
were decreases litter Size and viable pups. For offspring toxicity, the NOAEL is 0.67 mg/kg/day and the
LOAEL is6.69 mg/kg/day based on pup mortaity and decreased weight gain.
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6. Mutagenicity (84-2).

The results of the mutagenicity studies are tabulated below:

Gene Mutation

Salmonella typhimurium/

Escherichia coli.

MRID No.: 41557404

Independently performed tests were negative in S.typhimurium strains TA1535,
TA1537, TA98 and TA 100 and E.Coli strains WP2 uvrA " up to the highest dose

tested (5000 pg/plate + S9). The test was negative up to the cytotoxic levels (120
WML -S9 and 60 pg/mL +S9)

Mouse lymphoma L5178Y TK*

MRID Nos.: 40660802 and
41119701

for- ward gene mutation assay.

This test was negative up to cytotocic levels (120 p/ML -S9 and 60 pg/mL +S9)

Chromosome Aberration

Mouse micronucleus assay.
MRID No.: 40660805 and
41603201

Negative in male and female CD-1 mice up to lethal doses administered by

gavage (60 or 120 mg/kg). No evidence of cytotoxic effect on the target cells.

Other Mutagenic Mechanisms

In vitro sister chromatid ex-
change (SCE) in human
lymphocytes.

MRID No.: 41577301

Study was weakly positive showing reproducible but not dose-related significant
increases in SCE frequency over an S9-activated concentrations range of 6.68-

66.8 pg/mL. Higher levels (200 pg/mL +S9 or 66.8 pg/mL -S9) were cytotoxic.

In vivo SCE male ICR mice

MRID No.: 41687701

The test was negative at oral doses of 10-100 mg/kg. Overt toxicity and bone
marrow cytotoxicity were apparent in the treated males at the highest dose

tested.

Invivo SCE in female CD-1
strain mice.

MRID No.: 43060601

The test was negative in female mice at oral doses of 150-175 mg/kg. Overt
toxicity and bone marrow cytotoxicity were apparent in the treated females at

concentrations $ 150 mg/kg.

Primary rat hepatocyte un-

scheduled DNA synthesis.

MRID No.: 41557405

Independently performed tests were negative up the highest dose tested (120

pg/mL). Higher levels ($ 163.1 pg/mL) were insoluble.
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7. Metabolism (85-1)

In this study (MRID 41108901) a series of experiments were run with *C labeled diazinon in Sprague-

Dawley strain rats. After 24 hours most of the 1*C was recovered in the urine (58.2% & and up to

93.3% %) and smaller amounts (<2.5%) in the feces. After 7 days recovery was 96.7% to 100.25%

and < 1% of thelabd remained in the tissues. The highest level wasin the blood. Three mgjor

metabolites were identified in the urine to indicate that diazinon is metabolized to liberate the pyrimidinyl

group that is oxidized and excreted. Only trace amounts of parent diazinon were present in the urine or

feces. Refer to DER for chemicd identification of the metabolites.

8. Dermal Absorption (85-3)

In an vivo percutnesous study, adult human volunteers (6/ group) were dosed dermally with “C-

Diazinon. The agpplication site was washed with soap and water after 24 hours and tape stripped after 7

days. Tota urine was collected for 7 days and analyzed for radiolabel. Five rhesus monkeys were

dosad intravenudy with 14C-Diazinon and total urine and feces collected for 7 days. Urine and feces

were anayzed for radiolabel. Rhesus urinary excretion of radiolabel (56%) was used to correct human

urinary excretion of radiolabel as a measure of abosrbed dose. Dose digtribution was as follows:

Group Applicatio | Formulation Skin Tape Urine Total Absor bed
/Dose n Site Vehicle Wash Strip (%) Recover *
%) | ) y %)
(%)
A/ 2ug/cn? | Ventrd Acetone 0.4566 | 0.0096 1.9983 | 2.4645 3.5584
forearm
B/ 2ug/cny Abdomen Acetone 1.4448 0.0060 1.8095 | 1.9603 3.2313
C/ Abdomen Lanalin 0.3543 0.0421 12757 | 16721 2.2780
1.47ug/cn?
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2 Corrected by iv rhesus urinary excretion

9. Neurotoxicity

i._Acute Neurotoxicity in Rats (81-8): In an acute neurotoxicity screening study (MRID No.: 43132201

and 43132204), groups of 15/sex rats (Sprague-Dawley) were dosed as control 2.5, 150, 300 or 600
mg/kg of diazinon (D-Z-N technical 88% purity) in corn il by gavage. 10/sex/group were assgned to the
main phase of the study to assessfor clinica sgns, FOB and motor activity; the other five were assessed
for ChE/AChE activity. Plasma ChE was inhibited a dl dose levels (27% for maes and 47% for femdes
in the .5 mg/kg dose group) and RBC AChE was inhibited at 150 mg/kg (83% for maes and 76% for
femaes) at the time of peak effect (about 9 hours postdosing). ChE was equivaent to the controls at day
15 but RBC AChE 4ill remained inhibited for both males and femaes especialy a the higher dose levels.
Brain AChE was unaffected when assessed at day 15. The LOAEL for RBC AChE inhibition is 150
mg/kg. The NOAEL for RBC AChE inhibition is 2.5 mg/kg. The LOAEL for plasma ChE inhibition is<
2.5 mg/kg. Based on the FOB assessments, effects at 150 mg/kg included abnormd gait (3/10 males,
7/10 females), ataxic gait (3/10 females), decreased body temperature (-2.1%, females), decreased
rearing counts (-33% femaes), stereotypy (3/10 females) and fecal consistency and stained fur (3/10
males). Numerous other FOB parameters were affected at 300 mg/kg and above, of these tremors (6/10
femaes and 5/10 maes a 300 mg/kg) were noted and dehydration (6/10 females) were noted. Refer to
DER for additional parameters affected. Motor activity was decreased for maes (27%, not significant)
and femaes (46% p < 0.01) at 150 mg/kg and above. Body weight gain in males was decreased in the
300 (25%) and 600 (29%) mg/kg dose groups. Deaths (2 males and 1 female) resulted at 600 mg/kg.
No histopathologica lesions attributed to trestment were indicated. The LOAEL for neurotoxicity is 150
mg/kg based mainly on ataxic gait and supported by other effects believed to be reated to ChE/ACHE
inhibition. The NOAEL for neurotoxicity is 2.5 mg/kg.

Inaspecid study (MRID No.: 43132203) especialy designed to establish aNOAEL for ChE/AChE, five
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groups of 15 Sprague-Dawley rats/sex were dosed as control, 2.5, 150, 300 or 600 mg/kg diazinon
MG87% (D*Z*N, 88% purity) by gavage in corn oil and were sacrificed in groups of 5/sex after 3, 9 or
24 hours. These intervals were designated as pre-peak, peak and post-peak for effects. The rats were
assesd for clinica sgnsand for plasma ChE, RBC and brain AChE.  Clinical sgnswerefirg evident in
the 300 mg/kg dose group maes at 9 hours and at 600 mg/kg at 3 hours. Maes were more frequently
affected than females. Plasma ChE was inhibited at 2.5 mg/kg by 30% for maes and 60% for females
after 9 hours and to alesser extent at the other intervals. 66-91% inhibition was noted for al other
intervals a higher doses. RBC AChE was inhibited 40% (p < 0.01) in femaes dosed with 2.5 mg/kg and
42 to 82% at the higher doses for dl other intervals. Four brain regions (cerebellum, cerebral cortex,
striatum and hippocampus) and the spina cord were aso assessed. Definite brain AChE inhibition (31 to
68%) was noted a 150 mg/kg in al four regions and the spind cord. Thus, the LEL for plasma ChE and
RBC AChE is< 2.5 mg/kg for both sexes but the NOEL and LEL for brain AChE are 2.5 and 150
mg/kg. Limited correation between enzyme inhibition with symptoms was gpparent snce a 9 hoursthe
symptoms were maxima and inhibition (> 77% in brain, >74% in RBC and >77% in plasma a 600
mg/kg) were reported but the enzymes remained inhibited when the symptoms regressed at 24 hours.

In another study (MRID No.: 44219301) conducted in two parts, to assess for the cholinesterase
NOAEL and LOAEL and neurotoxicity reponeses following acute adminidtretion.  In Part 1, behaviora
effects and potentid for inhibition of ChE/AChE of Diazinon MG87% was assessed in Sprague-Dawley
Crl:CD BR/VAF/Plus drain rats. Part 1 (behaviord effects), four groups of 5 rats/'sex were dosed with O,
100, 250 or 500 mg/kg of diazinon (undiluted) and additiona groups of femaes were dosed with 25 or 50
mg/kg and the rats observed for clinica signsfor 14 days. At 100 mg/kg, femaes were noted to have one

incident of hypoactivity. At 250 and/or 500 mg/kg, mioss, hypoactivity, fur staining, and/or loss of pain
reflex and at 500 mg/kg there was one desth. These findings were corroborated by the ChE/AChE part
of the study which also demonstrated miosis at 100 mg/kg inasinglemaderat. The LOAEL is 250 mg/kg
based on miosis and hypoactivity. The NOAEL is 100 mg/kg but thisis considered athreshold dose leve.

In Part 2 (ChE/AChE effects), Seven groups of males were dosed as control, 0.05, 0.5, 1, 10, 100 or
500 mg/kg and seven groups of females were dosed as control, 0.05, 0.12, 0.25, 2.5, 25 or 250 mg/kg

and sacrificed ~24 hours later. Observations on their behavior reactions were noted and the blood and
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brain were assessed for ChE/AChE. The precision of the ChE/AChE assays was consdered fair to poor
but not sufficiently poor to preclude an assessment of the potentia for diazinon to inhibit ChE/AChE.
Plasma ChE was inhibited at 2.5 mg/kg in females (61%) and at 10 mg/kg in males (44%). RBC AChE
was inhibited at 25 mg/kg in females (35%) and a 100 mg/kg in males (49%). Brain AChE was inhibited
at 25 mg/kg in females (36%, not significant) and at 250 mg/kg (70%) and a 500 mg/kg in maes (69%).
The LOAEL is 2.5 mg/kg based on 61% plasma ChE inhibition in femaes. The NOAEL is 0.25 mg/kg.

ii._Subchroni Neurotoxicity in Rats (82-8): In a subchronic neurotoxicity study (MRID No.: 43549302) 5
groups of 15/sex Sprague-Dawley Crl CDR BR strain rats were dosed as controls, 0.3, 30, 300 or 3000

ppm corresponding to approximately 0.018, 1.8, 18 and 180 mg/kg/day of D*Z*N diazinon MG87% for

90 days with periodic assessments for clinica sgns and FOB, motor activity and blood ChE/AChE.

Regiond brain AChE activity and neurohistopathology were assessed at termination. Principd clinical
sgnsincluded (muscle fasciculations, 8/15 females; hyper-responsiveness and tremors, decreasein grip
srength: 15-20% in males and 14-39% in femaes); body weight and gain and food consumption decrease
in both sexes were noted at 3000 ppm only. The LOAEL for systemic and neurotoxicity effects is 3000
ppm (180 mg/kg/day) based on weight gain decrease and signs of nervous system perturbation. NOAEL
1S 300 ppm (18 mg/kg/day). At 30 ppm, plasma ChE (79%-86% in femaes, 37%-45% in maes) and
RBC AChE (53-60% in femaes and 37%-75% in males) and brain AChE cerebral cortex/hippocampus
only (25% in females) were inhibited. Other regiona brain AChE sources were inhibited at 300 ppm
(55%-75% in femdes) but only at 3000 ppm in males 62% - 73%). Conclusions regarding inhibition of
brain AChE are deferred to an accompanying study (MRID No. 43543901) which was especidly
designed to assess regiona brain AChE inhibition. The LOAEL for plasma ChE and RBC AChE
inhibition is 30 ppm and the NOAEL is 0.3 ppm.

10. Human Data

In aspecid study with humans (maes only), groups of 3 volunteers were dosed with 0.02 or 0.025
mg/kg/day of diazinon (ai. from Diazinon 50WP) in corn starch by capsule for 38 or 43 days (MRID
00091536). A control group of 3 was dosed with corn starch only. The LOAEL was 0.025 mg/kg/day
based on plasma cholinesterase inhibition. The NOAEL was 0.02 mg/kg/day. Frequent assessments



were made every 2 to 3 days of the blood for plasma cholinesterase and red blood cell acetyl
cholinesterase. All three volunteers showed inhibition ranging from 8 to 38% in the 0.025 mg/kg/day dose
group. Although two of the three volunteers dosed with 0.02 mg/kg/day showed consistent depression
ranging from 9 to 30% of plasma cholinesterase relative to their pretest values, a definite conclusion of
sgnificant plasma cholinesterase inhibition could not be established. Red blood cell acetyl cholinesterase
was not inhibited.

On January 14, 1999, the HIARC evduated the study conducted in humans subjects with diazinon (MRID
00091536) and classified this study as unacceptable because an audit carried out in1980 (Clements
report) classfied this udy as“INVALID” based on the following findings: 1) no physician oversght; 2)
no rationae for the ‘normalization’ factor used in data reporting; 3) no analysis of capsules or record of
specific dose administered; and 4) no raw data available.

B Dose Response Assessment

1. Special Senditivity to Infantsand Children

Prenatd developmenta toxicity sudies in rats and rabbits provided no indication of increased susceptibility
of rats or rabbit fetusesto in utero exposure to diazinon. There was no indication of increased
susceptibility in the fetuses as compared to parental animals in the two generation reproduction study. In
the prenatd developmental studies, no developmentd toxicity was seen a the highest dose tested, and in
the two-generation reproduction study, effects in the offspring were observed only at trestment levels
which resulted in evidence of parental toxicity. On the basis of the weight-of-the-evidence, it was
determined that a developmenta neurotoxicity study is not required (RfD Report date 6/17/97).

The FQPA Safety Factor Committee met on June 15 and 16, 1998 to evaluate the hazard and exposure
datafor diazinon and recommend application of the FQPA Safety Factor (as required by Food Quality
Protection Act of August 3, 1996), to ensure the protection of infants and children from exposure to these

pesticides.



The FQPA Safety Factor Committee has determined that the 10x FQPA safety factor can be reduced to
1x for diazinon based on the following factors (FQPA Safety Committee Report dated August 6, 1998):

@

(b)

(©

(d)

(€

®

In prenata developmentd toxicity sudiesfollowing in utero exposure in rats and rabbits,
there was no evidence of developmenta effects being produced in fetuses a lower doses
as compared to materna animas nor was there evidence of an increase in severity of

effects at or below maternaly toxic doses.

In the pre- and postnatal two-generation reproduction study in rats, there was no evidence
of enhanced susceptibility in offspring when compared to adults (i.e., effects noted in
offspring occurred at materndly toxic doses or higher).

There was no evidence of abnormalities in the development of the fetal nervous system in
the pre/post natal studies.

Thereis no concern for pogtive neurological effects from the available neurotoxicity
dudies or for histopathology in the central nervous system from the other toxicologica
studies (e.g., subchronic rat, chronic dog, chronic mouse and rat).

The toxicology data base is complete and there are no data gaps according to the
Subdivison F Guiddine requirements.

Adequate actud data, surrogate data, and/or modeling outputs are available to
satisfactorily assess dietary and residential exposure and to provide a screening-level

drinking water exposure assessment.

2. Toxicology Endpoint Selection

On Jduly 27, 1998, the Agency announced that it is deeply concerned about the conduct of pesticide health
effects on human subjects and consulted with the FIFRA Scientific Advisory Pand and the Scientific
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Advisory Board (SAP/SAB) about the gpplication of stringent ethical andardsto any studies. The
SAP/SAB discussed the use of the human studies at their meeting on December 10 and 11, 1998. At this
time, the Agency has not yet received the response to its consultation with the SAP/SAB and is continuing
to work on its gpproach to the critica ethical questions. It is current Agency policy to make no find
regulatory decision based on a human study until a new policy has been developed to ensure that such
studies meet the highest scientific and ethical standards.

In light of the developing Agency policy on use of toxicology studies employing human subjects, and
pending reassessment of human studies for considerations of the ethica acceptability of such sudies, HED
has reconsidered the toxicology database for diazinon and has for the chronic digtary, aswell as,
occupationd and resdential dermal exposure risk assessments, used toxicology endpoints from animal

Sudies.

On February 16, 1999 and again on March 4, 1999, the Hedth Effect Division's (HED) Hazard
Identification Assessment Review Committee (HIARC) reviewed the toxicology database for diazinon and
selected doses and toxicology endpoints for risk assessment, based solely on anima toxicity studies as
presented in Table 3.

On October 5, 2000, the HIARC reevauated the doses and toxicity endpoints selected for dermal
exposure risk assessments at the previous (February/March, 1999) meeting based on the comments
recelved during Phase 3 (Public Comment) of the Tolerance Reassessment Advisory Committee (TRAC)
process. The Regigtrant contends that the Agency should not use the default assumption of 100% derma
absorption factor for diazinon to modify the ora dose when performing dermal risk assessments. The
HIARC previoudy sdlected the 100% dermal absorption value based on the smilarity of results seen
following ord and derma adminigration. The Registrant Sated that data from the human study support the
use of a 3.58% dermd absorption factor. In addition, the Registrant also submitted data from an exposure
monitoring of homeowners mixing and gpplying readily available liquid products to their lawn. In one
phase of the study (passve dosmetry), externa exposure (derma and inhdation) to diazinon was

determined In the second phase of the study (urine biomonitoring), internal exposure to diazinon was
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based on their urinary excretion of G-27550, the mgor and unique metabalite of diazinon. The percent
dermal absorption of diazinon determined by comparing the interna absorbed diazinon dose to the
externd diazinon derma exposure. The registrant stated that data from this sudy showed that the dermal
absorption of diazinon is 6.1%. Thus, the Registrant stated that a wel ght-of-evidence support adermal
absorption factor of 3.58 % based on an in vivo percutaneous absorption study of dizinon in human
volunteers and new data from an exposure monitoring study of homeowners applying diazinon products.
The Registrant contends that data from this study showed that the dermd absorption of diazinon is 6.1%.
However HED conducted an independent andlysis of this study and concluded that dermal absorption was
highly varigble (range <1 to 58%) depending on the individua techniques and gpplication equipment used.
This conclusion was based on comparing the passive dosmetry and biomonitoring exposures for the same
individual. Average dermd absorption ranged from 4 to 14% (See Memorandum from D. Smegd to D.
Drew/B. Chamblis, dated November 29, 2000, D268247). The HIARC reviwed these data at the
October 5, 2000 meeting and revised the toxicity endpoints selected for derma risk assessments; the
HIARC adso sdected endpoints for incidenta ora ingestion exposure scenarios. The endpoints sdlected at
this meeting are presented in Table 3.

a. Acute Dietary (Acute Reference Dose)

An acute reference dose (0.0025 mg/kg/day) was derived from an acute neurotoxicity study in the
rat. Doses based on the endpoint of cholinesterase inhibition were selected from this sudy for use
in the acute dietary risk assessment. The LOAEL is 2.5 mg/kg/day based on 61% plasma
cholinesterase inhibition in females. The NOAEL is0.25 mg/kg/day. The uncertainty factors
selected for this risk assessment were 10x for intra-species uncertainty and 10x for inter-species
uncertainty for atotal uncertainty factor (UF) of 100x. The additiona safety factor for specid
sengtivity in infants and children was reduced to 1x. The resultant acute popul ation-adjusted dose
for acute dietary risk assessment is:

Acute PAD = 0.25 mg/kg/day (NOAEL) + 100 (UF) = 0.0025 mg/kg/day

As per current Office of Pegticide Programs (OPP) palicy, the acute reference dose (RfD)
modified by an FQPA safety factor isreferred to as the Acute Population-Adjusted Dose
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(aPAD). Because the FQPA safety factor was reduced to 1x for diazinon, the acute PAD isequa
to the acute RfD.

b. Chronic Dietary (Chronic Reference Dose)

A chronic reference dose was derived from the resultsin toto from seven ord feeding studies (in
dogs from 4 week, 90-day, and 1-year feeding studies, and in rats from a 28-day feeding study,
a 90-day feeding study, a 90-day neurotoxicity study, and a 2 year feeding study). Results from
these studies demongtrated that the 0.02 mg/kg/day dose level was consistent with a pattern of no
adverse effects. The uncertainty factors selected for this risk assessment were 10x for intra:
species uncertainty and 10x for inter-gpecies uncertainty for atota uncertainty factor (UF) of
100x. The additiond safety factor for specid sengtivity in infants and children was reduced to 1x.
The resultant chronic population-adjusted dose for chronic dietary risk assessment is:

Chronic PAD = 0.02 mg/kg/day (NOAEL) + 100 (UF) = 0.0002 mg/kg/day

As per current Office of Pesticide Programs (OPP) palicy, the chronic reference dose (RfD)
modified by an FQPA safety factor is referred to as the Chronic Population-Adjusted Dose
(cPAD). Becausethe FQPA safety factor was reduced to 1x for diazinon, the chronic PAD is
equd to the chronic RfD.

In the first three sudiesin rats, the 0.02 mg/kg was clearly established as a NOAEL based upon
datidticaly sgnificant plasma cholinesterase inhibition at the next higher doses. In the two year
feeding study, the dose levels did not include a 0.02mg/kg leve, but the lowest two doses,
0.004/0.005 mg/kg in males and females, respectively and 0.06/0.07 in males and females,
respectively, bracketed thisleve. Although at the 0.06 mg/kg leve there was Satigticaly
sgnificant depresson in plasma cholinesterase in femaesin 4/5 time point messurements, the
maes (0.07 mg/kg) showed much more varigbility at this dose and had satisticdly sgnificant
plasma cholinesterase depression only in 1/5 time point measurements. At the lowest dose, 0.004
mg/kg, the maes exhibited the same variability in plasma cholinesterase measurement athough
none of the levels reached statistical sgnificance. Given the fact that there is no congstent pattern
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of plasma cholinesterase between the sexes, and the 0.06 mg/kg level appears to be aminimal
effect level while the 0.004 mg/kg leve is dearly ano-effect leve, the 0.02 mg/kg level, common
to the other three studies, was judged to be an overdl NOAEL leve for therat.

The datafor the dog which were considered included: a 4-week pilot feeding study, a 90-day
feeding study and a one-year feeding study. Each of these studies had a common dose leve of
0.02 mg/kg. In each of these Sudies the only effect seen a that dose level was plasma
cholinesterase inhibition. In the 4-week pilot only femaes had a gatisticdly sgnificant inhibition of
plasma cholinesterase which appeared to reach steady state between 14-25 days of dosing. Inthe
90-day study only maes had adatidicaly sgnificant inhibition of plasma cholinesterase at 0.02
mg/kg and only on days 29 and 86. In this study, steady State levels of plasma cholinesterase
inhibition were reached between days 30 and 90. In the one year study, there were Satisticaly
sgnificant decreases in plasma cholinesterase in femdes in 2/4 time point measurements a the
lowest dose of 0.0037, but these decreases were considered not biologically relevant because of
the inconsstency across time, and the variability of the magnitude of the decreases. At the next
dose, 0.02 mg/kg, the only effect observed was statistically significant plasma cholinesterase
inhibition in femades across dl time points and in males only midway in the sudy a day 176. No
other effects were seen in any of the studies at the 0.02 mg/kg dose. The plasma cholinesterase
inhibition at 0.02mg/kg is considered to be aminima or borderline effect in the dog since there
were no effects on ether the blood or brain cholinesterase levels, and there was no cons stent

pettern of cholinesterase inhibition between the sexes a thisleve.

In summary, using a weight-of-the-evidence approach, the chronic dietary endpoint is based upon
the results of saeven studies in the dog and rat which point to 0.02 mg/kg/day as the appropriate
level on which to conduct the chronic dietary risk assessment. Although 0.02 mg/kg/day was
selected based on the results of short- and long-term studies, no additional uncertainty factors
were deemed necessary since: 1) the principa effect (plasma cholinesterase inhibition) was
considered to be minima or borderline, primarily there were no other effects observed at this dose
(e.g., no red blood cell or brain cholinesterase inhibition nor dinical Sgns of toxicity or sysemic
effects), and there was no consstent pattern of cholinesterase inhibition between the sexes a this

level; 2) agteady Sate of plasma cholinesterase inhibition was reached by 30 to 90 daysin the
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dog; and 3) this dose (0.02 mg/kg/day) was a clear NOAEL inrats.

c. Carcinogenicity Classification

In accordance with the Agency's 1996 Proposed Cancer Risk Assessment Guiddine, diazinon is
dassfied asa “not likely human carcinogen” based on the lack of evidence of carcinogenicity

in mice and rats

d. Dermal Absorption Factor

In the percutaneous dermal absorption study in humans, dermal absorption ranged from 2 to 4%,
with amean of 3.5%. This study, however, failed to account for 97% of the radioactive dose.

The biomonitoring/passive dosmetry study (MRID 45184305) showed that the estimated dermal
absorption ranged from less than 1% to 58%, with mean of 4%-14%, depending on individua
techniques and gpplication equipment used. This conclusion was based on comparing the passve
dosmetry and biomonitoring exposures for the same individua. Average dermad absorption
ranged from 4 to 14% (See Memorandum from D. Smegd to D. Drew/B. Chamblis, dated
November 29, 2000, D268247).

The comparison of the LOAEL s based on a common toxicity endpoint (degth) in the ora
developmentd toxicity study in rabbits and the dermal toxicity study in rabbits indicated 100%
dermal absorption.

Thus, there was no consstency across species with regard to derma absorption and the
differencesin the derma absorption across species may be due to the pharmacokinetics and
metabolism in each species as well as the susceptibility of the rabbit to diazinon onceit is
absorbed.

A derma absorption factor is not required/applicable snce a NOEAL established in arepeated
dose derma toxicity study was selected for dermal exposure risk assessments.
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e. Dermal Exposure Risk Assessment (Short, Intermediateand Long Term).

The dose sdlected for short, intermediate and long-term derma exposure risk assessementsis the
NOAEL 1 mg/kg/day based on inhibition of serum (-35%) and brain (-18%) cholinesterase
activity in femdes at 5 mg/kg/day (LOAEL) established in the 21-day dermd toxicity Sudy in
rabbits.

For short-term (1-7 days) exposure risk assessments, the Level of Concern in aMargin of

Exposure (MOE) of 100.

The HIARC determined that this study can aso be used for intermediate and long-term exposure
risk assessments since cholinesterase inhibition was seen following repested derma exposure. The
HIARC, however, recommended that an additiona 3x uncertainty factor (i.e, aMargin of
Exposure of 300) be required for these scenarios. A MOE of 300 is required since the duration
of treatment in the 21-day study may not be adequate to address the concern for achieving a
steady-state following longer exposure. It was noted that in the 90 day ord studiesin dogs,
examination of the pattern of plasma ChE activity over time indicated that a Steedy Sate level of
inhibition was reached by 90 days. This observation was supported by a similar examination of the
blood cholinesterase data in the 1 year sudy in dogs which aso contained a measurement time
point at approximately 90 days.

In generd, derma toxicity studies of thio-organophosphate conducted in rabhbits tend to under
edtimate the toxicity of the chemica's because rabbits possess high concentrations of plasma
esterases which deectivage the chemica before it is converted into the active oxon. Diazinonisa
thio-organophosphate which requires activation to the oxon in order to inhibit cholinesterase, and
therefore, the 21-day derma toxicity study in rabbits was not previoudy used for dermal risk

assessments.

However, acloser re-examination of the results of the 21-day dermd toxicity study indicate that
diazinon may be an exception to this hypothesis because: 1) adequate dermal absorption was
demondtrated which in turn resulted in derma toxicity; 2) the principa toxicologicd effect (serum
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and brain cholinesterase inhibition) was seen following repeated dermd exposure; 3) comparable
toxicity (mortdity) was noted following ora (developmentd toxicity) and dermd exposures at the
same dose (100 mg/kg/day); and the endpoint of concern is obtained from a route-specific study.
For these reasons, the HIARC determined that in the case of diazinon it is appropriate to use this
study for dermal risk assessments. HIARC isaware that in the rat plasma cholinesterase inhibition
occurrs a alower leve following ora dosing. Therfore, the HIARC determined that a 90-day
repeated dose derma toxicity study in rats should be performed to verify and refine this
conclusion. The rat was sdlected since this species is consdered tohave dermal absorption
properties closer to the human than rabbit and a 90-day interva was chosen to dlow for sufficient
time for maximum inhibition of plasma, red blood cdl and/or brain cholinesterase activityity.

f. Inhalation (Short, Intermediate and Long-Term)

The dose sdlected for usein risk assessments based on inhal ation exposures for any time period of
exposure is 0.026 mg/kg/day based on the inhibition of plasma cholinesterase in both sexes and

red blood cdl cholinesterase inhibition in males. Thisendpoint is based on aLOAEL of 0.1 ug/L
that was derived from the 21-day inhdation toxicity sudy inrats. One hundred percent absorption

(100%) is assumed for the risk assessments. The equation below shows the conversion from the

endpoint (dose) in ug/L to mg/kg body weight/day.

0.1 Zg/L x10.26 L/hr (RV) x 6 hrs/day (duration) x 12 g/1000 mg (conversion) = 0.026 mg/kg/day.
0.236 kg (body weight)

This dose should be used for risk assessments based on short-, intermediate-, and long-term
inhaation exposures. Thelevel of ConcernisaMOE of 300 which includes the conventiona 100
and an aditiona 3x factor for the use of a LOAEL (i.e, lack of NOAEL in the critica study).
Therfore, aMOE greater than 300 would not exceed HED's level of concern.
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Table3. Summary of Toxicity Endpoint Selcted for Risk Assessments
EXPOSURE DOSE ENDPOINT STUDY
SCENARIO (mg/kg/day)

Acute Dietary NOAEL=0.25 Pasma cholinesterase Acute Neurotoxicity - Rat
inhibition Speciad Study-Rat
UF =100x Acute PAD = 0.0025 mg/kg/day
FQPA = 1x
Chronic Dietary NOAEL=0.02 Conggtent pattern of no | 4 week, 90 day and 1-year
adverse effectson sudiesin dog
cholinesterase inhibition. | 4 week, 90 day and 2 -year
dudiesin rat
UF=100x Chronic PAD = 0.0002 mg/kg/day
FQPA = 1x
Incidental Oral NOAEL =0.25 | Plasmacholinesterase Acute Neurotoxicity - Rat
I ngestion- inhibition Speciad Study-Rat
Short-Term
Incidental Oral NOAEL=0.02 Pasma cholinesterase 90 day and 1-year toxicity-
I ngestion- inhibition Dog
Long-Term
Dermal NOAEL =1 Plasmaand brain 21-day dermd toxicity-
Short &, cholinesterase inhibition. Rabbit
Intermediate and
LongTerm®
Inhalation LOAEL=0.1-glL | Pasmaand RBC 21-Day Inhalation - Rat
Short, = 0.026 mg/kg/day | cholinesteraseinhibition
Intermediate and MOE of 300
Long-Term*® required

& = The Level of Concernisa MOE of 100 for short-term dermal exposure risk assessments

b=The Level of Concernisa MOE of 300 for intermediate and long-term dermal exposure risk assessments
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€= The Level of Concernisa MOE of 300 for short, intermediate and long-term inhal ation exposure risk assessments

3. Dietary Exposure and Risk Char acterization

a. Dietary Exposure - Food Sour ces

A search on the Agency’ s Reference Files System (REFS) on 09/15/99 indicates thet there are twelve

diazinon end-use products registered to Novartis with food/feed uses. These products are presented
below.

Label Formulation
EPA Reg No. Acceptance Class Product Name
Date
100-445 6/90 2%D D.Z.N. Diazinon 2D
100-456 2 8/96 2lb/gd EC  D.Z.N. Lawn and Garden Insect Control
100-460 ° 2/97 50% WP  D.Z.N. Diazinon 50W Insecticide
100-461 3/97 4|b/gd EC  D.Z.N. Diazinon AG500
100-463 4/96 4|b/gd EC  D.Z.N. Diazinon 4E
100-469 7/96 14% G D.Z.N. Diazinon 14 G
100-528 # 10/96 5% G D.Z.N. 6000 Lawn and Garden I nsect
Control
100-926 9/98 2% D D.Z.N. Diazinon Garden Insect Dust
100-687 11/96 04Ib/gd EC D.ZN.50EC
100-7702 10/96 2lb/gd EC ~ D.Z.N. Diazinon Lawn and Garden WBC
100-784 2/97 45Ib/gd SC/L D.Z.N. Diazinon AG600 WBC
100-785 11/96 451b/gd SC/L  D.Z.N. Diazinon Indoor/Outdoor WBC
a These products are registered for use in the home lawn and garden only and are therefore not

summarized in Table A.

b Includes SLN No. CA810005.
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A comprehensve summary of the registered food/feed use patterns of diazinon based on the above labels
has been presented in the revised Residue Chemistry Chapter dated 12/1/00 (D.Drew, D270422). The
conclusions regarding reregistration digibility of diazinon for the crops listed in this chapter are based on
the use patterns registered by the basic producer, Novartis, and summarized in the tolerance reassessment
summary of this document. All end-use product labels (e.g., MAI labds, SLNs, and products subject to
generic data exemption) must be amended such that they are consistent with the basic producer labels.
(Guideline 860.1200).

(. Nature of the Resduein Plantsand Animals

The quditative nature of the residue in plantsis adequately understood pending review of confirmatory
data from existing lettuce and green bean metabolism studies. Acceptable metabolism sudies are available
on swest corn and potato. The HED Metabolism Assessment Review Committee (MARC) has
determined that the residues of concern in plants and animas are diazinon, hydroxy diazinon, and
diazoxon. For enforcement purposes, diazinon, per se will be included in the tolerance expression.
However, the MARC recommended that resdues of diazinon, and its metabolites, hydroxy diazinon and
diazoxon, should be included in dietary risk assessment if they are found to be present or their
concentration levels could be estimated for foods. Both of these metabolites are considered to be
cholinesterase inhibitors. Residue data for plant and anima commodities should include andyses for dl

three compounds.

Based on areview of plant metabolism studies for apples, lettuce, corn, potatoes, and green beans, no
resdues of diazoxon or hydroxy diazinon were identified in either organic or agueous fractions. All of the
diazinon metabolites were identified as pyrimidine compounds or glucose conjugates of these compounds.
Nether of these metabolites or their conjugates contain the cholinesterase inhibiting moiety. Consequently,

they are not considered to be of sgnificant toxicologica concern for cholinesterase inhibition.

The qudlitative nature of the resdue in animals is adequately understood based upon acceptable poultry
and ruminant metabolism studies. The HED Metabolism Committee has determined that the residues of
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concern in animas are diazinon, hydroxy diazinon, and diazoxon. For enforcement purposes, diazinon, per
se, will be included in the tolerance expresson. However, residues of diazinon, and its metabolites,
hydroxy diazinon and diazoxon, should beincluded in dietary risk assessment if they are found to be
present or their concentration levels could be estimated for foods. Both of these metabolites are
conddered to be cholinesterase inhibitors.  Residue data for anima commodities should include andyses
for dl three compounds.

(i).  Analytical Methods

Adequate andytical methodology is available for data collection and enforcing tolerances of diazinon.
Ciba-Geigy Method AG-550 (along with modifications) isa GC/FPD method that adequately recovers
diazinon, diazoxon, and hydroxydiazinon from plant and animal matrices, and is the registrant's proposed
enforcement method. Asthis method is essentialy a modification of the L uke multiresidue method,
independent |aboratory validation may not be required pending radiovdidation with samples from the
metabolism studies.

The FDA PESTDATA database dated 1/94 (PAM, Val. I, Appendix ) indicates diazinon is completely
recovered using FDA Multiresidue Protocols D and E (PAM, Val. | Sections 232.4 and 311.1/212.2).

Diazoxon and hydroxy diazinon are aso completely recovered using Protocol D.

().  Storage Stability

Storage stability data are available indicating that diazinon and hydroxydiazinon are stable in/on frozen raw
agricultural commodities (RACs) for up to 26 months. Diazoxon is not stable (<3 months). The registrant
intends to conduct storage stability testing on resduesin processed commodities, mesat, and milk.
However, the registrant may wish to note that tolerances for residues of diazinon in cettle, meat, mesat
byproducts, and fat, except for the meat, meat byproducts and fat of sheep and the fat of beef, are
being recommended for revocation based on a determination that category 180.6(a)3 applies to these
commodities, and that the establishment of atolerance for milk is not warranted. Also additiona stability
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studies are dso being conducted on diazoxon and hydroxydiazinon to support specid studies underway to
determine the dissipation of diazoxon in fresh produce.

(iv). Residuesin Raw Agricultural Commodities and Processed Food/Feed

Data requirements for magnitude of the resdue of diazinon in plants for most raw agriculturd commodities
have been evauated and deemed adequate to reassess diazinon tolerances. However, additiona residue
data are required for beans (lima), blueberries, celery, cucumbers, hops, dried pess (IR-4), spinach, sugar
beets, and Swiss chard. Tolerances for these commodities will be reassessed once the required data have
been submitted and reviewed. Because some of these commodities are representative crops (*)
necessary for the establishment of crop group tolerances, crop group tolerances for the following crop
groups are dependent on the submission and review of these datac Crop Group (2) Leaves of Root and
Tuber Vegetables to cover turnips, sugar beets*, parsnips, carrots, radish, rutabaga, garden beets, and
chicory. Crop Group (4) Leafy Vegetables to cover spinach*, pardey, cdery*, Swiss chard*, danddlion,
lettuce, and endive. Crop Group (9) to cover Cucurbit Vegetables to cover cucumber*, melons, and

sguash.

For purposes of reregigration, requirements for magnitude of the resdue in plants are fulfilled for the
following crops. dmonds (Cdifornia use only), gpples, beans (snap), brassica leafy vegetables,
blackberries, boysenberries, carrots, cherries, corn (sweet), cranberries, figs, grapes, kiwi fruits (tolerance
import only), mushrooms, nectarines, peaches, peas (succulent), peppers, plums, onions (Crop Group 3,
Bulb Vegetables) , pears, peppers (bell), pineapples, potatoes, radish/Chinese radish, squash,
strawberries, tomatoes, turnips (roots and tops), walnuts (Cadifornia use only), and watercress. Adequate
field trid data depicting diazinon residues following applications made according to the maximum or
proposed use patterns have been submitted for these crops. Geographical representation is adequate and
aaufficient number of trids reflecting representative formulation classes were conducted.

IR-4 submitted data to support reassessed tolerances for figs (MRID 44726801) and watercress (MRID
44237101). The tolerance for figs has been reassessed based on the submitted residue data. The
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registrant can reinstate watercress on the labels or Hawaii can apply for a 24(c) Specia Loca Need
(SLN) for watercress. IR-4 is supporting uses on filberts. They have generated residue field tria data;
once these data have been submitted and reviewed, the tolerance for filberts can be reassessed.

Additiona data are to be submitted on beans (lima), blueberries, celery, cucumbers, hops, peas (dried),
spinach, sugar beets (roots and tops), and Swiss chard. Once residue data on these representative crops
has been received and reviewed, sufficient data should be available to support tolerance reassessment for
the crops listed above and the following crops: beet tops (garden), chicory, endive, melons, pardey, and
squash. Alternatively, once the residue data for the above-listed crops has been submitted and reviewed,
if any interested party wishes to support additiona crop uses within a crop grouping, sufficient residue data

should be available to support crop group tolerances.

The regigtrant is not supporting uses on the following crops for which tolerances are established: dfdfa,
bananas, citrus fruits, clover, coffee, cottonseed, figs, filberts, grasses, olives, peanuts, pecans, sorghum,
soybeans, or sugarcane. The Agency is proposing to revoke tolerances for beans, guar, cowpess, olives,
peanuts, pecans, soybeans, and sugarcane. |R-4 has submitted residue data to support uses on figs, and
has expressed interest and generated residue data in support of uses on filberts as noted above. Once it
has been determined that no other interested party wishes to support the remaining uses for dfafa,

bananas, citrus fruits, clover, coffee, cottonseed, and grasses these tolerances should be revoked as well.

The reregigtration requirements for magnitude of the resdue in processed food/feed commodities are
fulfilled for apple, figs, grapes, pinegpples, plums, potatoes, sugar beets, and tomatoes. Residues of
diazinon did not concentrate in plant processed commodities except for dried figs (6X). Prdiminary data
indicate that residues of diazinon may concentrate in dried sugar beet pulp (2X); however, additiona
residue data on sugar beets reflecting current label rates and PHI are necessary to determineif feed
additive tolerances are necessary. Once the residue data are received and reviewed a tolerance may need
to be established for sugar beet pulp based on the concentration factor and the highest average field trid
(HAFT) residue for sugar beets. A tolerance should be established on dried figs at 0.3 ppm as per the
HED Resdue Chemigtry chapter.
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Regarding the magnitude of the residue for the diazoxon and hydroxy diazinon metabolites, areview of
resduefield trid datafor 25 crops and gpproximately 2000 samples analyzed for diazoxon and hydroxy
diazinon indicated the following: for samples treated at the equivalent of currently-labeled 1X agpplication
rates and harvested at the currently-labeled post-harvest intervals (PHIs), al samples showed non-
detectable residues (<0.01 ppm) for al crops, except for celery, spinach, and peppers.  Hydroxy
diazinon was detected in celery after a 1X pre-plant, soil-incorporated application combined with a 1X
foliar application up to the post-harvest interval (PHI). Current label rates for celery no longer include the
foliar applications close to the time of harvest, but do include a pre-plant, soil-incorporated application. It
is anticipated that the new use pattern, may lower detectable residues on harvested cdlery. Diazoxon and
hydroxy diazinon residues were detected in spinach at 2% and 1% of the parent compound, respectively.
Hydroxy diazinon was detected in peppers at low levels above the detection limit (0.07 ppm)
approximately 27% of the parent compound. Foliar application rates for peppers have been lowered 3-
fold (3X) from 3.75 Ibs ai/A/season to 1.25 Ibs ai/A/season on current labels, and the PHI used in the
study was 3 days versus the currently-labeled 5 days. It is anticipated that the new use pattern may lower
residues on peppers. The summary data for these 3 cropsindicated that 1 spinach sample and 4 pepper
samples contained detectable metabolite resdues. It was unclear how many ceery samples (1 or more)

were positive for the hydroxy diazinon metabolite.

(v). Residuesin Meat, Milk, Poultry, and Eggs

Poultry. Finite resdues of diazinon, and its two cholinesterase inhibiting metabolites are not expected in
poultry or eggs as aresult of residues of diazinon on poultry feed items. A 40 CFR 8180.6(3)(3)
condition exists and tolerances for poultry tissues and eggs will not be required. A poultry feeding study
has been deemed adequate for diazinon, diazoxon, and hydroxydiazinon pending the submission of
supporting storage stability data.

Ruminant. Many of the feed items origindly used to estimate secondary residues of diazinon in livestock
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commodities are no longer supported or have been determined not to be significant livestock feed items.
Asareault of this and areassessment of exigting tolerances for diazinon on ruminant feed items, the
maximum theoretica dietary burden for diazinon in ruminants has been revised and is presented below.
The theoretical 1X feeding level has been recdculated as 11 ppm and 13 ppm, respectively for dairy and
beef cattle. A ruminant feeding study (reviewed and deemed adequate for diazinon, diazoxon, and
hydroxy diazinon to support reregistration of diazinon) was conducted at 3 times (40 ppm) to 36 times
(400 ppm) these theoretica maximum dietary burden rates. Extrapolating from residues detected at these
exaggerated feeding levels to anticipated residues at the maximum theoreticd dietary burdens indicate that
a40 CFR 8180.6(a)(3) condition may exist, and there is no expectation of finite resdues of diazinon or its
cholinesterase inhibiting metabolites for cattle tissues and milk as aresult of residues on livestock feed

items.

The ca culated maximum theoretica dietary burdens for livestock are presented below (note that sugar

beet tops are not fed to dairy cattle):
% Dry Reassessed
Feed Commodity Matter = | % Diet? Tolerance (ppm) Dietary Contribution (ppm) ¢
Beef Cattle
Almonds, hulls 90 10 3.0 0.33
Corn forage 48 40 10.0 8.3
Sugar beet pulp 88 20 1.0 0.28
Sugar beet tops 23 10 10.0 4.3
Other -- 20 0 0
TOTAL BURDEN 100 13.3
Dairy Cattle
Almonds, hulls 90 10 3.0 0.33
Corn forage 48 50 10.0 10.4
Sugar beet pulp 88 20 1.0 0.28
Other - 20 0
TOTAL BURDEN 100 11.0

Table 1 (August 1996).

b Contribution =[(Reassessed tolerance/ fraction DM ) X fraction diet].

Summaries of exigting studies measuring the magnitude of diazinon residues in sheep tissues after oray
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gpplications were consdered in reassessing tolerances for sheep tissues required for the use of diazinon on
sheep. Reaults from those studies indicate that exigting tolerances of 0.7 ppm in sheep tissues (meat and
meset byproducts) are adequate; however, the existing tolerance for diazinon in sheep, fat, should be raised
from 0.7 ppm to 5.0 ppm.

Based on cattle ear tag study results, the diazinon tolerance for the fat of beef should be decreased from
0.7 ppm to 0.5 ppm. The tolerance for beef meat and meat by-products (mbyp) can be revoked as there
IS "'no reasonable expectation of finite resdues’ { Category 180.6(a)3} on cattle meat and mbyp from
registered uses of cattle ear tags or from the consumption of diazinon trested feed items by cattle. A
diazinon tolerance for milk is not required aslong as the ear tag labels maintain that use is for beef cattle

and non-lactating dairy cattle, only.

(vi). Resduesin Water, Fish, and Irrigated Crops

The labels ligting uses on cranberries have been revised to include a redtriction againgt using water from
irrigated or flooded cranberry bogs or watercress beds to irrigate other crops (except other crops with

registered diazinon uses) or for drinking purposes:

"Do not use water from irrigated or flooded cranberry beds for drinking purposes or to irrigate crops other
than those gppearing on EPA Approved Diazinon labels'.

This language should be added to the following existing 24(c) |abels specific to cranberry uses. OR900017
and WA900027 (Gowan), WA970001, WI1980003, NJ970001, OR970002, and MA970001 (Palette),
and WI1880009 (Wilber Ellis).

Given thislabe regtriction, OPPTS GLN 860.1400 does not apply to diazinon.

(vii). Residuesin Food/Feed Handling Establishments
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Labded uses of diazinon in food and feed handling establishments are listed on the diazinon 4E labd.
Adequate data are available reflecting the use of diazinon in food handling establishments. The data
reviewed in the Reregidtration Standard Update indicate that tolerances of 0.02 ppm (2 X the limit of
quantitation for the method to account for diazinon and metabolites) should be established for resduesin
food and feed resulting from use of diazinon in food and feed handling establishments based on non-
detectable resdues of diazinon, hydroxy diazinon, and diazoxon at 1X and 2X userates. Labelsrequire
that diazinon be applied as alimited spot trestment or a crack and crevice trestment only. Foods must be
removed and/or covered during application. Based on data submitted to support the food additive petition
(180.153(a)(2) & (3)) and associated labe restrictions on commercid applicators gpplying diazinon in
food/feed handling establishments, there is no likelihood of detectable residues [Limit of Detection (LOD)
is0.01 ppm] on food/feed provided label directions are followed.

Although the establishment of atolerance is necessary because use in food/feed handling establishmentsis
considered afood usg, it is not necessary to include this use in the dietary risk assessment. Because
residues were non-detectable (<0.01 ppm) for diazinon, hydroxy diazinon, and diazoxon as aresult of a
1X and 2X labeled gpplication rate in food/feed handling establishments, it is recommended that the
dietary risk assessment for diazinon be conducted including potentid residues from the food/feed handling
establishment use at Y4 the limit of detection (0.0025 ppm or %2 LOD extrapolated to 1x use rate) for
diazinon, hydroxy diazinon, and diazoxon, each, and assuming the non-detectable residues are zero (as per
TRAC Science Policy paper entitled, “ Assigning Vaues to Nondetected/Nonquantified Pesticide Residues
in Human Hedlth Dietary Exposure Assessments’, draft 11/30/98).

(viii). Confined Accumulation in Rotational Crops
An adequate confined rotationa crop study is avallable. These dataindicate that resdues of diazinon in
rotationd crops are quditatively smilar to the residues resulting from the direct application of diazinon to

the primary crops. Based on the results of this study, limited field rotationd crop studies on three

representative crops are required.
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(ix). Anticipated Residues and/or Monitoring Data and Percent Crop-Treated

HED's current dietary exposure assessment for diazinon is provided below under section b. Dietary Risk
Characterization - Food Sources. Specific anticipated resdues used for each food commodity included in
this assessment are provided in the memo, Diazinon: Acute and Chronic Dietary Risk Assessment but are
described briefly here. The anticipated resdues in this assessment are based on the following sources, in
order of preference USDA PDP monitoring data, FDA surveillance monitoring data, and controlled field
trial data. The monitoring data are preferred over field trid data because samples are more reflective of
residues that may occur on foods as consumed. The PDP data are preferred because, in genera, more
samples are taken, and the sampling protocols have been designed to reflect variations in consumption

patterns throughout the year and geographicaly. PDP samplesinclude both domestic and imported foods.

The USDA Pedticide Data Program (PDP) has surveyed pesticide residues in sdlected food items since
1991. Find data are available for diazinon up through 1997. In this assessment we have considered these
find data, aswell as, prdiminary data from the years 1998 and 1999. The PDP program has reported
andysesfor diazinon per se for dmost al commaodities up through 1998. The preliminary 1999 data
include andyses for the diazoxon for single servings of apples, aswell as, composited samples of gpples,
peppers, spinach, strawberries, and tomatoes. For the 1997 data, out of 11 crops and more than 7000
samples anayzed, no detectable diazoxon residues were reported with the exception of 1 spinach sample
that contained residues a 50% of the parent compound. Although not normaly included in the andyses,
an unidentified chromatogram pesk was investigated on 1 spinach sample and was determined to be the
oxon of diazinon. The preliminary 1998-1999 data on 5 crops (apples, peppers, spinach, strawberries,
and tomatoes) show no detectable diazoxon residues in any of the more than 1400 samples analyzed.
FDA monitoring data for diazinon and the hydroxy and oxon metabolites of concern were considered for
the years 1992 through 1998. There were no reports of detectable residues of the metabolites of diazinon
for these years either in domestic or imported foods.

The HED MARC suggested including diazoxon and hydroxy diazinon in dietary risk assessments if they

were found to be present or if their concentration levels could be estimated in foods. However, based on
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the above PDP and FDA monitoring deta, areview of field tria datain which detections of either
metabolite were sporadic (see section (3)(a)(i)), and results from 5 metabolism studies in which neither
hydroxy diazinon nor diazoxon were found (see section (3)(&)(iv)), concentrations of these 2 metabolites
were assumed to be zero in the dietary assessments. The preponderance of residue data from metabolism
sudies, resdue field trias and monitoring data (USDA’s PDP and FDA Surveillance Monitoring data)
indicate that these two metabolites are infrequently to never detected for the mgjority of crops andyzed for
diazoxon and hydroxy diazinon. If there is a concern regarding how the metabolites were handled in the
dietary assessments, HED could revise the current dietary assessments to include the residues of these
compounds where warranted on a crop-specific bas's, but there appears to be no cogent rationale for
including these metabalitesin dl crops & some default vauein light of the available resdue data. HED
does not recommend assuming %2 the limit of detection vaues for both metabolites across dl crops. HED
believes thiswould result in an overly conservative assessment driven by these default %2 LOD values

because of the relatively low levels of diazinon, per se.

Resdue data from PDP were decomposited for the following cropsto obtain, initialy, 1000 resdue
values, which were later truncated at the tolerances of their respective crops prior to incorporation into the
acute dietary andysis. carrots, peaches, apples, celery and head lettuce. The residue vaues generated by
decomposition were also extended (trand ated) to crops with unavailable or insufficient residue data.
Accordingly, datafor carrots were trandated to turnip-roots, rutabagas, and parsnips; data for peaches
were trandated to apricots and nectarines, and data for celery were trandated to Swiss chard. In cases
where monitoring data were trandated to Smilar commodities, this was done in accordance with guidance
found in HED SOP 99.3 for Trandation of Monitoring Data (March 26, 1999). For those cases in which
fied trid datawere used, the anticipated residues were based on the maximum supported use patterns, as
summarized in the RED. If neither adequate monitoring data or information on supported use paiterns

were available, then residues were assumed to be a the tolerance level (see Table 4).

Table4. Diazinon: Translation of Pesticide Monitoring Data.

Commodity Analyzed Source of Data Commodity Translated to

Peach PDP Apricot, Nectarine
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Table 4. Diazinon: Translation of Pesticide Monitoring Data.

Commodity Analyzed Source of Data Commodity Translated to

Spinach PDP Garden Beet tops, Turnip tops, Parsley,
Dandelion

Blackberry/Raspberry FDA Other Caneberries

Orange* PDP Other Citrus*

Orange Juice* PDP Other Citrus Juice*

Carrots PDP Parsnip, Rutabaga, Turnip root, Ginseng

Garden Beet Roots FDA Sugar Beets

Celery PDP Swiss Chard

Collards, Kale, Mustard Greens FDA Combined residue data used

combined

Lettuce PDP Radicchio

Bok choy FDA Chinese broccoli

Broccoli FDA Brussels sprouts

Cauliflower FDA Kohlrabi

Green Onions FDA Leeks

Bulb Onions FDA Shallots, Garlic

Green Peppers FDA Other peppers
Hot Peppers

Cantaloupe FDA Casaba, Crenshaw, Honeydew, Persian Melon,
Balsam Pear, Bitter Melon,Wintermelon

Green Beans PDP All Succulent Beans, Succulent Blackeyed Peas

Bananas* PDP Plantain*

Radish and Oriental Radish combined FDA Oriental Radish

Wheat Grain PDP Sorghum

* Crops/commodities with an asterisk are no longer supported by the registrant. However, because these commodities

have tolerances, they have been included in the dietary risk assessments. Once it has been determined that no other
interested party wishes to support these uses, the tolerances can be recommended for revocation, and these

commodities removed from the dietary assessments.

Percent Crop Treated Data
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A gquantitative usage andyss for diazinon was provided by BEAD based on data years 1987-96 (Alan
Havorson, QUA date: January 29, 1999 and October 6, 2000). Data sourcesincluded USDA/NASS
(1990-97), Cdifornia EPA, Department of Pesticide Regulation (1993-95), National Center for Food and
Agricultura Policy, the USDA’s Foreign Agriculturd Service website (http://ww.fas.usda.gov/dlp/besf/Beefpage.htr
various proprietary data sources (1987-97). The weighted average of the percent of crop treated was
used for estimating chronic dietary exposure and an estimated maximum of the percent of crop trested was
used for estimating acute dietary exposure. Percent crop treated information was used either as a
predictor of the probability of resdues occurring on a given monitoring sample as in the acute dietary
assessment or, asin the case of blended commodities and for chronic exposure, as an adjustment factor to
the average residue occurring in acommodity. For some of the PDP commodities, imported samples
comprise asignificant portion of the database. For those commodities, the percent crop treated
information provided by BEAD was adjusted to account for imports. The assumption was made that for
those commodities consumed soldy from imports, 100% of the crop had been treated. Smilarly, for cattle
and sheep dermal treatments, it was assummed that 100% of imported sheep and cattle are treated with
diazinon. The risk assessment may be further refined once information on the percentage of imported

crops and imported anima commodities trested with diazinon is made available.

Processing Factors

All processing factors used in this assessment are summarized in Table 5. These factors are input into the

DEEM software as adjustment factor #1.

Table 5. Diazinon Processing Factors Summary

Category Processing Data Comments and
Factor used for Sour ces Agency Reviews

current analysis

Apples-dried 8 DEEM Default

Apples-juice/cider 1 Monitoring data
used for juice

Apples-juice-concentrate 3 Ratio of Default factors | Conc. factor

for juice & concentrate applied to juice
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Table 5. Diazinon Processing Factors Summary

Category Processing Data Comments and
Factor used for Sour ces Agency Reviews
current analysis

data

Apricots-dried 6 DEEM Default

Bananas-dried* 3.9 DEEM Default

Cherries-dried 4 DEEM Default

Cherries-juice 15 DEEM Default

Cottonseed meal * 0.44 MRID 00032881 S. Funk, 4/17/92
used average
factor from all
studies with
detectabl e residues

Cottonseed Oil* 22 MRID 00032881 S. Funk, 4/17/92
used average factor
from all studies
with detectable
residues

Cranberries-juice 1.1 DEEM Default

Cranberries-juice-concentrate 3.3 DEEM Default

Grapefruit-juice* 1 Used orange juice
monitoring data

Grapefruit-juice-concentrate* 39 Ratio of Default factors | Factor applied to

for juice & concentrate | orangejuice

monitoring data

Grapes-juice 1 MRID 41410001 Monitoring data
used for grape
juice.

Grapes-juice-concentrate 3 Ratio of Default factors

for juice & concentrate

Grapes-raisins 0.13 MRID 41410001 S. Funk, 4/17/92
used average factor
from all studies
with detectable
residues

Lemons-juice* 1 Used orange juice

monitoring data
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Table 5. Diazinon Processing Factors Summary

Category

L emons-juice-concentrate*

Processing
Factor used for

current analysis
5.7

Data

Sour ces

Ratio of Default factors

for juice & concentrate

Commentsand

Agency Reviews

Factor applied to
orangejuice

monitoring data

Limes-juice* 1 Used orange juice
monitoring data

Limes-juice-concentrate* 3 Ratio of Default factors | Factor applied to

for juice & concentrate | orangejuice

monitoring data

Onions-dehydrated or dried 9 DEEM Default

Oranges-juice* 1 Used orange juice
monitoring data

Oranges-juice-concentrate* 37 Ratio of Default factors | Factor applied to

for juice & concentrate | orangejuice

monitoring data

Peaches-dried 7 DEEM Default

Pears-dried 6.25 DEEM Default

Pineapples-dried 5 DEEM Default

Pineapples-juice 0.12 MRID 42179501 P. Deschamp,
6/3/92, D174774

Pineappl es-juice-concentrate 0.44 MRID 42179501 (juicefactor) *(ratio
of DEEM defaults
for juice &
concentrate)

Plantains-dried 3.9 DEEM Default

Plums/prunes-juice 14 DEEM Default

Plums/prunes-dried 0.6 MRID 43274401 S. Funk,
5/24/93,0189573

Potatoes/white-dry 6.5 DEEM Default

Sugar-beet-molasses 0.5 MRID 41336514 Diazinon Reg. Std.
Update, 1/24/92

Tangerines-juice* 1 Used orange juice
monitoring data

Tangerines-juice-concentrate* 32 Ratio of Default factors | Factor applied to

for juice & concentrate

orangejuice

monitoring data
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Table 5. Diazinon Processing Factors Summary

Category Processing Data Comments and
Factor used for Sour ces Agency Reviews

current analysis
Tomatoes-catsup 0.30 MRID 41336508 S. Funk, 4/17/92

used average factor
from all studies
with detectable

residues

Tomatoes-dried 14.3 DEEM Default
Tomatoes-juice 0.05 MRID 41336508 S. Funk, 4/17/92

used average factor
from all studies
with detectable

residues
Tomatoes-paste 0.60 MRID 41336508 S. Funk, 4/17/92

used average factor
from all studies
with detectable

residues

Tomatoes-puree 0.70 MRID 41336508 S. Funk, 4/17/92
used average factor
from all studies

with detectable

residues

* Crops/commodities with an asterisk are no longer supported by the registrant. However, because these commodities

have tolerances, they have been included in the dietary risk assessments. Once it has been determined that no other
interested party wishes to support these uses, the tolerances can be recommended for revocation, and these

commodities removed from the dietary assessments.

Dietary exposure assessment

The following commodities, for which al uses have been canceled and tolerance revocations have been

recommended, are not included in the current assessment:
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. olives

. peanuts

. pecans

. soybeans

. sugarcane
. beans, guar
. cowpeas

The potentid for transfer of resdues to meet, milk, poultry and eggs from anima feeds has been
reassessed. It has been determined that measurable secondary residues in these tissues are not likely asa
result of diazinon residuesin anima feed items. Dermal trestments are not being supported for any
livestock or poultry except sheep and cattle. Therefore, the following commodities are not included in the

current assessment:

. milk

. al poultry mesats and mest byproducts

y €ggs
. livestock meats and mest byproducts except for the mest, meat byproducts and fat of sheep and
thefat of beef

Uses of diazinon on the following crops are not being supported by the registrant; however, they are
included in the present assessment because of their existing tolerances and pending a determination of
whether any other interested party wishes to support them.

. atrusfruits
. coffee

. cotton

. bananas

. sorghum
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Tolerance leved residues were assumed to be present in coffee and cottonseed. The registrant is not
supporting uses on dfafa but tolerances are established for forage (40 ppm) and hay (10 ppm). The only
dfdfafood commodity isdfafa sprouts. This commodity is not being considered in the present
asessment because, in our judgement, thereislittle likelihood for use of diazinon on dfadfagrown for

gprouts or from dietary exposure to diazinon via consumption of sprouts.

Anticipated residues were derived in accordance with established Agency policies and guidance for
chronic and acute dietary exposure assessments. Residues for chronic andysis are generdly based on the
mean of the best available residue data with appropriate adjustments for percent crop treated and residue
concentration/reduction from processing. Acute anticipated residues were derived using guidance
provided in HED SOP 99.6 (Classification of Food Forms with Respect to Level of Blending (8/20/99)).
Each food form entered in the DEEM software for dietary exposure assessmentsis classified as being
blended (B), partidly blended (PB), or not blended (NB). As more extensively described in the SOP,
PDP, and FDA monitoring data, which are generaly based on composite samples, may be used to
congiruct residue didtributions for input into a Monte Carlo analysis using the DEEM software. If foods
are blended (B or PB) the entire distribution of monitoring data can be used to represent adigtribution. If
the foods are classified as not blended (NB) then further evaluation of PDP and FDA data are required
before compiling aresidue distribution. The composited samples from PDP and FDA (5 to 20 |bs) may
not reflect resdue levelsin Sngle-serving commodities. Thus, these monitoring data should be
"decompodited” viaasuitable datistical procedure in order to Smulate a digtribution of sngle serving
commodities. In the current analysis, we are using a procedure developed by HED (Allender, H. "Use of
the Pegticide Data Program (PDP) in Acute Dietary Assessment,” EPA interim guidelines, August 1998).
At present our decompositing procedure requires that the available monitoring data contain at least 30
detects. If fewer than 30 detects occur then ajudgement is made as to whether the composite data set
may be used either directly or with an gppropriate multiplication factor. These considerations are dso
discussed at length in HED SOP 99.6. In the current assessment, we have applied some criteriato using
the available composite monitoring data for foods that are not blended. The criteria and assumptions

involved are asfollows.
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. Any tolerance-exceeding residues in the monitoring data are considered to exist because of off-
label uses, and are excluded from the anticipated residues, which are intended to represent good
agriculturad practices.

. If monitoring data for a not-blended food contain enough detectable residues (~30 or more), then
the data are decomposited with the Allender method. This method produces a lognormal
digtribution of residue valuesthat is used in aMonte Carlo anayss.

. The lognorma distribution obtained by the Allender method is truncated at the tolerance level for
the commaodity of interest. Although tolerances are a so based on composite samples, these are
from controlled fidd tridsin which it is assumed that dl components of the composite have been
treated with the maximum alowable level of diazinon. Therefore, it is assumed that the tolerance,
which is based on a rounded up maximum residue vaue from fidd trids, would not be exceeded in
single sarvings, if good agriculturad practices are followed.

. If Sgnificantly fewer than 30 detectable resdues occur in the monitoring data, then the Allender
method is not used. If the monitoring data contain very low residues then they are used directly
with the assumption that residue levels could not be underestimated significantly. If some of the
residues are significantly higher than the LOD of the andytica method, then amultiplication factor
Is applied to the detected resdues as a conservative smulation of resdues that may occur in single
servings within a given composite sample. Thisfactor is derived asfollows: The tolerance for the
commodity of interest is divided by the highest resdue leve reported. All detects for that
commodity are multiplied by this factor and the adjusted data are used directly to construct a
resdue distribution for Monte Carlo andysis.

(x.)  Consumption Data

The acute and chronic module version 7.075 of DEEM ™ were used for these exposure assessments.

Consumption of the various commodities was estimated from the 1989 - 1992 USDA Continuing
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Surveys of Food Intake for Individuals.

b. Dietary Risk Characterization - Food Sources

(). Acute Dietary (Food) Exposure and Risk Estimates

The estimate of acute dietary exposure from uses of diazinon on food/feed crops and animasis
summarized in Table 6. The DEEM inputs and complete acute dietary analyss are presented in
(D269781, 11/14/00, D.Drew). As per OPP policy, areference dose (RfD) modified by an FQPA
safety factor isreferred to as an population-adjusted dose (PAD). Because the FQPA safety factor was
reduced to 1x for diazinon, the acute RfD is equd to the acute PAD. The acute PAD for diazinonis
0.0025 mg/kg. For the groups listed in Table 6, the estimated acute risks at the 99.9th percentile of
exposure ranged from 23% of the aPAD for males 13 to 19 years old to 63% of the aPAD for the most
highly-exposed subgroup, children 1 to 6 years old. Risk estimates for al subgroups anayzed were less
than 100% of the aPAD and therefore risk estimates for the U.S. population and al subgroups are below

HED'slevd of concan.

Table 6. Acute Dietary Exposure Results for Diazinon Including Sheep Commodities and Beef Fat

Total Exposure by Population Subgroup

Total Exposure @ 99" Total Exposure @ 99.9th

Population Subgroup Percentile Percentile

mg/kg body Percent of mg/kg body Percent of

wt/day aPAD wt/day aPAD
U.S. Population (total) 0.000294 12 0.000936 37
All infants (< 1 year) 0.000321 13 0.000724 29
Children 1-6 yrs 0.000530 21 0.001577 63
Children 7-12 yrs 0.000330 13 0.000789 32
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Table 6. Acute Dietary Exposure Results for Diazinon Including Sheep Commodities and Beef Fat

Total Exposure by Population Subgroup

Total Exposure @ 99" Total Exposure @ 99.9th

Population Subgroup Percentile Percentile

mg/kg body Percent of mg/kg body Percent of

wt/day aPAD wt/day aPAD
Females 13-50 yrs 0.000229 9.2 0.000882 35
Males 13-19 yrs 0.000254 10 0.000587 23
Males 20+ yrs 0.000262 10 0.000918 37
Seniors 55+ 0.000253 10 0.000895 36

aPAD = 0.0025 mg/kg

Critica Commodity Analyss

An andyss of commodities contributing most highly to acute dietary exposure to diazinon for the most
highly exposed subgroup indicated that beef fat and sheep commodities (fat and lean mesat) were the mgor
contributors to high exposure events in the Monte Carlo analysis. It should be noted that the anticipated
residues for these commodities are conservative. The maximum reported resduesin sheep and beef
tissues from derma uses were used in the dietary andlyses. The maximum residue value for sheep fat (2.2
ppm), and sheep lean lean meat (0.13 ppm) have been adjusted for percent of sheep consumed treated
with diazinon sprays (37%). The residue vaues for sheep were obtained from studies where sheep were
“dipped”, or submerged, which isnot alabel use. The maximum value for beef fat (0.39ppm) was adjusted
for percent beef fat consumed from cattle treated with ear tags (14%). However, these values are not
congdered to be highly refined, but were the best available. The percentage used for treated sheep
consumed reflects partia knowledge of the percentage of domestic sheep consumed (65%) and the
number of domestic sheep treated with diazinon (3%), and the percentage of imported sheep consumed
(35%) and the assumption that al imported sheep are treated with diazinon (100%). Smilarly, the
percentage used for treated beef consumed reflects partia knowledge of the percentage of domestic beef
consumed (89%) and the maximum percent of domestic cattle treated with diazinon (4%), and the
percentage of imported beef consumed (11%) and the assumption that al imported beef is treated with
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diazinon (100%). HED notes that the assumption that100% of imported sheep and 100% of imported
beef are treated with diazinon is likely to be conservative and may overestimate the resultant exposures.
Further refinements to the estimates of sheep and cattle treated with diazinon, domestic and imported,
would refine dietary risk estimates.

When sheep and beef are removed from the andyses the acute exposures and resulting risk estimates
decreased for dl groups, most notably for children 1-6 yrs where the risk estimate at the 99.9th percentile
dropped from 63 % aPAD to 47% aPAD. These results are summarized below in Table 7.

Table 7. Acute Dietary Exposure Results for Diazinon Excluding Sheep and Beef Commodities.

Total Exposure by Population Subgroup

Total Exposure @ 99.9th Percentile
Population Subgroup mg/kg body wt/day Percent of aPAD
= —————————————————— T ———————————————
U.S. Population (total) 0.000660 26
All infants (< 1 year) 0.000658 26
Children 1-6 yrs 0.001187 47
Children 7-12 yrs 0.000597 24
Females 13-50 yrs 0.000603 24
Males 13-19 yrs 0.000516 21
Males 20+ yrs 0.000545 22
Seniors 55+ 0.000691 28

@i).  Chronic Dietary (Food) Exposure and Risk Estimates

As per OPP policy, areference dose (RfD) modified by an FQPA safety factor isreferred to as a
population-adjusted dose (PAD). Because the FQPA safety factor was removed for diazinon, the chronic
RfD is equd to the chronic PAD (cPAD). The cPAD for diazinon is 0.0002 mg' kg/day. For the groups
listed in Table 8, the estimated chronic risks ranged from 10% of the cPAD for males 13- 19 yearsto
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22% of the aPAD for the most highly-exposed subgroup, children 1 to 6 years old. Risk estimates for al
subgroups andyzed were less than 100% of the cPAD and therefore risk estimates for al subgroups are
below HED's level of concern. The dietary exposure mode inputs and complete chronic andysis are
presented in the memorandum of 11/14/00 (D269781, D.Drew). For the most-highly exposed subgroup
(children 1-6 years) the mgor contributor to the estimated exposure was beef fat.

Table 8. Chronic Dietary Exposure Results for Diazinon Including Sheep Commodities and Beef Fat
Total Exposure by Population Subgroup
Total Exposure
Population Subgroup mg/kg body wt/day Percent of cPAD
U.S. Population (total) 0.000028 14
All infants (< 1 year) 0.000023 12
Children 1-6 yrs 0.000045 22
Children 7-12 yrs 0.000029 14
Females 13-50 yrs 0.000024 12
Males 13-19 yrs 0.000020 10
Males 20+ yrs 0.000027 14
Seniors 55+ 0.000028 14

cPAD = 0.0002 mg/kg/day

Criticd Commodity Andyss

An andysis of commodities contributing to the chronic dietary exposure to diazinon for the most highly
exposed subgroup, children 1-6 years, indicated that beef fat was the mgor contributor to high exposure
eventsin the andyss. Asnoted in the above acute critica commodity discussion, the anticipated resdue
for beef fat is conservative. The maximum reported resdue in beef fat from cattle ear tag use a the
maximum agpplication rate was used in the dietary andyses. Also assumed was the percentage of domestic
beef consumed (89%) and the percent (weighted average) of domestic cattle treated with diazinon (1.5%),
and the percentage of imported beef consumed (11%) . It was assumed that al imported beef is treated
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with diazinon (100% treated). HED reiterates that the assumptions, especidly that 100% of imported beef
are treated with diazinon , are likely to be conservative and may overestimate the resultant exposures.
Further refinements to the estimates of cattle treated with diazinon, domestic and imported, would refine
the dietary risk estimates.

When beef fat and sheep commodities are removed from the analyses the chronic exposures and resulting
risk estimates decreased for al groups (al risk estimates #13% of the cPAD). Theseresults are

summarized bdow in Table 9.

Table 9. Chronic Dietary Exposure Results for Diazinon Excluding Sheep and Beef Commodities
Total Exposure by Population Subgroup
Total Exposure
Population Subgroup mg/kg body wt/day Percent of cPAD
U.S. Population (total) 0.000018 8.9
All infants (< 1 year) 0.000019 9.5
Children 1-6 yrs 0.000025 13
Children 7-12 yrs 0.000016 7.8
Females 13-50 yrs 0.000017 8.3
Males 13-19 yrs 0.000008 41
Males 20+ yrs 0.000017 8.7
Seniors 55+ 0.000023 11

Food Handling Egtablishment Uses

Diazinon food handling establishment tolerances are being recommended; therefore, a discussion of the
dietary risk from such usesisincluded. These uses could have been included in the chronic dietary
asesament; however, thereislittle basis for conducting such an assessment other than exercising a
judgement based on knowledge of the properties of diazinon and the nature of its usesin food handling
aress. The use directions on diazinon labels are very detailed and designed to avoid any contact with
foods. HED concludes with respect to food/feed handling establishment usesthat it is unlikely that any
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residues of diazinon will occur on foods from these uses aslong asiit is used according to the labd.
Neverthdess, HED conducted a chronic dietary exposure and risk andysis which included food/feed
handling establishment uses and may be useful for approximating a worst-case scenario. The only
quantitative data available for such an assessment is aresdue study conducted at twice the [abel ratein a
food handling establishment. Resdues were non-detectable (<0.01 ppm) on avariety of foods exposed in
thistest.

For the purposes of avery conservative assessment, aresidue on 100% of exposed food was assumed to
be 0.0025 ppm (Y2 LOD extrapolated to 1x use rate or ¥z of the LOD). No information on what percent
of food handling establishments may actudly be treated with diazinon was available, so the assumption was
made that al food consumed comes from treated establishments. The value of 0.0025 ppm was input into
al food forms, except water, in adietary analysis, and dl default concentration factors were removed.

The results ranged from alow of 0.000034 mg/kg body wt/day (17% of cPAD) for females over 20 years
(not pregnant or nursing) to a high of 0.000142 mg/kg body wt/day (71% of cPAD) for children between
1 and 6 yearsold. The exposure for thetotal U. S. Population was 0.000051 mg/kg body wt/day (26%
of cPAD). As can be deduced from the results of this exercise, exposure to diazinon accounts for less
than 100% of the cPAD (71% of cPAD for food-handling uses plus 13% of cPAD for the remaining
dietary exposures for children 1 to 6) even with residues included in the chronic dietary assessment at
0.0025 ppm (1/4 LOD) for dl foods to cover food-handling establishment uses. However, in order to
estimate a reasonable, worst-case exposure from this exercise, one needs much more data than currently
avalable. The actud usage of diazinon in dl types of food handling establishments (the percentage of
establishments receiving diazinon trestments) would have to be considered at the least.

c. Dietary Exposure - Drinking Water

The EPA's Office of Water has established an adult lifetime Hedlth Advisory (HAL) for diazinon of 0.6
ug/L, but a this time has not established a Maximum Contaminant Level (MCL). Environmentd fate data
indicate that diazinon may occur in both ground water and surface waters to varying degrees. Diazinon is

only moderately mobile and persstent. Laboratory dataindicate that diazinon will not persst in acidic

79



water; however, in neutrd and dkaine waters, resdues may be quite persstent. Oxypyrimidineisthe
main soil and water degradate. Diazoxon, atoxic degradate, was not found in laboratory fate studies but
was found in the field dissipation studies. To date, ground and surface water monitoring studies have not
andyzed for oxypyrimidine or diazoxon. Previoudy, the HED Metabolism Assessment Review Committee
(MARC) concluded that focusing on diazinon, per se, in water should be adequate for the purposes of risk
asessment. This decision included consideration of the likelihood of occurrence in water of mgjor soil and
water metabolites that are toxicologicaly sgnificant (HED MARC memorandum from D. Hrdy to G.
Kramer dated 4/17/98). However, arecent literature study indicates that diazinon is converted to
diazoxon during drinking water trestment by chlorination and that it may persst for up to 48 hoursin
finished water (see revised EFED chapter of 11/00).

Currently, HED uses drinking water levels of comparison (DWLOCs) as a surrogate to capture risk
associated with exposure to pesticides in drinking water in accordance with HED SOP 99.5. A DWLOC
is the concentration of a pesticide in drinking water that would be acceptable as a theoretical upper limit in
light of total aggregate exposure to that pesticide from food, water, and residentia uses (if any). Itisused
asapoint of comparison againg the modd estimates to determine if the estimated concentration is of
concern. A DWLOC may vary with drinking water consumption patterns and body weights for specific
subpopulations. To caculate the DWLOC for acute exposure relative to an acute toxicity endpoint, the
acute dietary food exposure (from the DEEM ™ analysis) was subtracted from the acute PAD to obtain
the acceptable acute exposure to diazinon in drinking water. To calculate the DWLOC for chronic (non-
cancer) exposure relative to a chronic toxicity endpoint, the chronic dietary food exposure (from
DEEM™) plus any potentid chronic resdential exposures was subtracted from the chronic PAD to obtain
the acceptable chronic (non-cancer) exposure to diazinon in drinking water. DWLOC vaues were
caculated using default body weights and consumption vaues (70 kg for adult maes, 60 kg for adult
femaes, and 10 kg for children, and drinking water consumption figures of 2 L/day for adults and 1 L/day
for children). A comparison of DWLOC vaues for acute and chronic risk to estimated concentrations of
diazinon in ground and surface watersis given in Tables 20 and 21 below. Example DWLOC caculations
are dso provided in the section below.

80



I. Groundwater (modeling/monitoring)

EFED summarized the results from avariety of ground water monitoring studies that included diazinon as
an andyte. No metabolites were included in the andyses. The results of some of these studies are briefly
outlined here. For afull discusson of the water quality data used, please see EFED memorandum dated
11/00 for complete details. In generd, diazinon has been detected in ground water from a variety of
sources, drinking water wells, monitoring wells, and agriculturd wells. Many of the sudies conducted
have been located in areas where pesticide use and agricultura production are considered to be high.
However, the studies have not been targeted explicitly to diazinon use patterns. Summary datistics were
included for each sampling study conducted. For each study, range, mean, median, and 95" percentile
vaues were determined from al samples andyzed including non-detects which were given avaue of ¥2the
limit of detection. Based on the data presented in the EFED memorandum, the concentrations of diazinon
detected in ground water (all wells) ranged from non-detectable (ND) to 1.0 ug/L.

Much of the groundwater data provided comes from the USGS Nationa Water Quality Assessment
Program (NAWQA), which assesses ambient water quality. Approximately 2% of the groundwater
samples collected through this program from 1992 to 1996 had positive detections of diazinon. The
maximum concentration detected in ground water from the NAWQA study was 0.16 ug/L, 95" percentile
concentration values were ND for dl wells sampled, and the median vaue was ND or < 0.002 ug/L.
Results from the NAWQA database indicate that diazinon was detected more frequently in shalow
ground water in urban areas than in agricultura areas. The results of the NAWQA data for ambient

groundwater and surface water are discussed in more detail below.

The relative percentage of samples with detections to tota wells sampled from studiesin which rura
drinking water wells were sampled ranged from 5 to 22.5%. The maximum concentration detected in the
rural drinking water wells sampled was 1.0 ug/L, and the 95" percentile concentration values ranged from
<0.01 (ND) to <0.3 ug/L depending on the study (see summary data below). Average (mean)
concentrations as determined from &l samples analyzed were reported to range from 0.012 to <0.3 ug/L.

Since most wells were sampled one time only, an average concentration vaue for diazinon per well is not
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avaladle.
EFED aso used the SCI-GROW model to provide a 90-day average concentration of 0.8 ug/L asan
upper bound estimate of diazinon concentrations in shallow ground water. See aforementioned EFED

memorandum for details on the modd estimate.

Ambient Ground Water Quality

USGS (NAWQA) samples ground water from a variety of sourcesincluding newly drilled monitoring
wells, production wells (domestic and public-supply wells), sorings and tile drains. The USGS generated
datistical summaries of the ground water datafor dl wells sampled, shalow wells sampled, and mgjor
aquifer sampled. Datafrom the shdlow wells was characterized as ground water in primarily agricultura
areas or in primarily urban areas. The data summarized below in Tables 10-12 were collected from
6/30/92 to 11/15/96. The limit of detection for diazinon was 0.002 ug/L and no metabolites were included
in the andyses. No delinestion as to which of the wells sampled, if any, were used for drinking water

versus other uses was provided.

Table 10. Results for Diazinon (ug/L) from USGS NAWQA monitoring program for all wells sampled-.

Wells Samples Detects * Range Mean 95" Percentile | Median

2616 3023 51(1.7%) 0.160-ND 0.014 ND ND

! Range, mean, median and 95" percentile values determined from all samples. Samples below the detection limit (LOD)
were given avalue of %2the LOD.

* Percentage detects/number of samples.

The agriculturd and urban land-use categoriesin 11 were represented by wells chosen or designed to
sample shdlow, recently recharged ground water to determine the effects of specific land uses on water

qudlity.
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Table 11. Results for Diazinon (ug/L) from USGS NAWQA monitoring program for shallow wells sampled®.

Land Use Wells Samples Detects * Range Mean 95" Percentile | Median
Urban 301 301 5 (1.7%) 0.010-ND NR? ND NR?
Agricultural 924 924 5 (0.5%) 0.077 NR ND NR

! Range, mean, median and 95" percentile values determined from all samples. Samples below the detection limit (LOD)

were given avalue of %2the LOD.
2 Not reported.

* Percentage detects/number of wells.

Sites comprising the "mgor aquifers' category in Table 12 had no such restrictions on land use or water
age, and thus, represent a broader mixture of land uses and ground water depths.

Table 12. Results for Diazinon (ug/L) from USGS NAWQA monitoring program for major aquifers sampled-.

Wells Samples Detects * Range Mean 95" Median
Percentile
933 933 17 (1.8%) 0.085-ND NR? ND NR?

! Range, mean, median and 95" percentile values determined from all samples. Samples below the detection limit (LOD)

were given avalue of ¥2the LOD.

2 Not reported.

* Percentage detects/number of wells.

Drinking Water Wdls

As discussed above, data from the USGS NAWQA program reported a 1.82% detection frequency of
diazinon in mgor agquifers, with a maximum concentration of 0.16 - g/L. Mgor aguifers are defined as
those that are mgjor current or future sources of ground water supply within a specific hydrogeologic
region. Samples are collected from these aquifers from large drinking water supply wells (production
wells). Diazinon results are summarized in Table 12. Among the set of pesticides that NAWQA looked &,
diazinon is one of the two insecticides found in these mgor aquifers (the other iscarbaryl).  All of the
other pesticides found were herbicides (10 of them including atrazine and its degradation product

deethylatrazine (DEA), metolachlor, cyanazine, dachlor, bentazon, smazine, prometon, diuron, and
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tebuthiuron). While there was alow rate of fase positives for diazinon in the ground-water program, the

number of detectsis substantially more than could be accounted for by the false positive rate.

The EPA's Nationa Pesticide Survey (NPS) was designed to determine the frequency of pesticide and
nitrate-nitrogen contamination in ground water by sampling community water systems and rurd drinking
water wells nationwide. A total of 1349 wells were sampled (783 rurd domestic wells and 566
community water system wells) were selected based on arandom, stratified design and sampled once.
Drinking water wells were dratified by location relative to generd agricultural use (ranked as high,
medium, and low) as opposed to specific compound use and relaive vulnerability to ground water
contamination. Diazinon was included as an andyte in the survey; however, no diazinon was detected in

any sample at alimit of detection of 1.1 ug/L.

Although limited in scope, there were some studies designed to determine the quality of drinking water in
an area associated with agriculturd uses or designed to sample drinking water (households, community
water system and/or rurd wells). The results of these studies are outlined below. For details see EFED
memorandum previoudy cited. No metabolites were included in any of the udies anadlyses.

A survey of household drinking water supplies from ground-water sources was conducted in Page,
Rappahannock and Warren counties in the State of Virginiain 1989 and 1990. Agricultural productionin
these counties includes fruit trees, cattle, poultry and grains. The areds geology is predominantly shae and
limestone with karst topography (limestone outcroppings and sinkholes). One sample from each well was
collected by the homeowners as close as possible to the wdll. The wells sdected were considered to be
at high risk for contamination based on generd water chemistry (high nitrates and chloride concentrations)
and proximity to agricultura activities that could contaminate the supply. Wells averaged 200 feet in depth
and the limit of detection for the analyss of diazinon was 0.01 ug/L. Theresults are provided in Table 13.

Table 13. Results from household drinking water study in Virginiafor diazinon in ug/L .*

County Wells Samples Detects* | Range Mean 95" Median
Percentile
Page 60 60 6 (10%) 0.103-ND 0.012 0.075 ND
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Table 13. Results from household drinking water study in Virginiafor diazinon in ug/L.*

County Wells Samples Detects* | Range Mean 95 Median
Percentile

Rappahannock 40 40 9(22.5%) | 0.262-ND 0.023 0.086 ND

Warren 26 26 0 NA NA?2 NA NA

! Range, mean, median and 95" percentile values determined from all samples. Samples below the detection limit (LOD)
were given avalue of %2the LOD.

2 Not applicable.

* Percentage detects/number of wells.

Results from a ground-water monitoring study conducted in eight regions of Missouri to determine the
quality of drinking water in agricultura areas are presented below in Table 14. Twenty-five wdlsin 8
regions (201 wells) were sampled 4 times each (804 samples). Monitoring was conducted quarterly from
December 1987 to September 1989 at each well. Five samples were positive for diazinon. Four of the
five samples with positive detections were from samples collected in December 1987, and one was from a
March 1988 sampling. Diazinon use was documented (354 pounds of active ingredient) in Sx of the eight
regions sampled. Two of these regions had positive detections of diazinon. Thelimit of detection was 0.3
uglL.

Table 14. Results from ground-water monitoring study in Missouri for diazinon in ug/L .

Wells Samples Detects * Range Mean 95" Percentile Median

201 804 5 (2%) 1.0-ND ND ND ND

! Range, mean, median and 95" percentile values determined from all samples. Samples below the detection limit (LOD)
were given avalue of %2the LOD.

* Percentage detects/number of wells.

Results from a study to sample wells from 10 counties in the Mississppi Deltafrom March 1983 to
February 1984 are presented below in Table 15. Wells sampled were 40 to70 feet in depth and selected
based on their location in areas with high pesticide usage and agricultura production. The limit of
detection was 0.01 ug/L.
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Table 15. Results from ground-water monitoring study in Mississippi for diazinon in ug/L .

Wells Samples Detects * Range Mean 95" Percentile Median

143 143 7 (5%) 0.478-ND 0.013 ND ND

! Range, mean, median and 95" percentile values determined from all samples. Samples below the detection limit (LOD)
were given avalue of %2the LOD.

* Percentage detects/number of wells.

ii. Surface water (modeling/monitoring)

EFED summarized the results from a variety of surface water monitoring studies that included diazinon as
an anayte conducted by the USGS under the NAWQA and Stream Water Quality Network (NASQAN)
programs, Cdifornia state regulatory agencies, and individuas in their memorandum dated 5/11/99 from
R. Matzner to C. Eiden. The results of some of these sudies are briefly outlined here. In generd, diazinon
was the most frequently detected insecticide in surface water in the NAWQA program. It is detected

more frequently and at higher concentrations in samples from urban Stes than & agricultura Stes. Surface
waters sampled under the program include rivers, streams, and creeks from areas with both agricultura
and urban pegticide use. Many of the studies conducted have been located in areas where pesticide use
and agricultura production are considered to be high. However, the studies have not been targeted
explicitly to diazinon use patterns, per se. Based on the data presented in the EFED memorandum,
diazinon was detected frequently (35% of NAWQA samples) at concentrations ranging from non-
detectable to 3.8 ug/L. The maximum detection reported (3.8 ug/L) was from a stream sampling. The
gze or relevance of the stream from which the maximum detection was reported to a drinking water

source was not given. Degradates of diazinon were not included in the NAWQA andyses.

EFED used the PRZM/EXAMS surface water quality models to provide upper bound estimates on
diazinon for comparison to a drinking water level of comparison (DWLOC). Modd estimates from a
scenario representing diazinon use on peaches using the index resavoir was selected for use in the human
hedlth risk assessment as it represented a high-end use pattern. A maximum diazinon concentration of 70
ug/L, and a 90" percentile annual average diazinon concentration of 9.4 ug/L were recommended for use

in acute and chronic risk assessments, respectively. The details of the modding efforts and results are
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detailed in the EFED memo “Revised Tier 2 EECsfor Diazinon” dated 11/14/00.

The upper bound estimates generated with PRZM and EXAMS are intended to be used as screens.
When the estimates do not exceed the DWLOC, we can have confidence that there is no unacceptable
risk. Conversdy, when the DWLOC is exceeded by amodd estimate it does not necessarily indicate that
there is unacceptable risk as the estimate is likely to be higher than the true concentrations found in the

environment.

There are severa source of conservatism built into the model estimates. In particular, the Site chosen to
represent a particular crop is chosen because it is expected to produce concentrations greater than 90% of
the sites used for that crop. It isnot however a“worst case” site. Secondly, the value represent a
concentration that was equaled or exceeded once every 10 yearsin the model smulation. The userate
used in the smulation was the maximum label rate for that crop. (When the information is useful, and the
supporting datais available, typical application rates may aso be run.) These estimates were made using

the index resarvoir.

Ambient Surface Water Qudlity

The data presented below in Tables 16 through 18 are from USGS NAWQA program. It appears from
these data that concentrations of diazinon in ambient surface water increase with decreasing Sze of the
water body sampled, and that urban areas have a greater frequency of detection and higher concentrations
for diazinon than agricultural areas. Thisis supported by diazinon's use pattern, which islargely urban.

Concentrationsin large streams and rivers draining relatively large basins sampled under the NAWQA

program (1992 - 1996) ranged from non-detectable to 0.40 ug/L, and the 95" percentile concentration
vauewas 0.07 ug/L. Thelimit of detection was 0.002 ug/L. Samples were collected during a one year
period from the first 20 NAWQA study units (period not given). Samples collected during sorm events

were excluded to avoid bias resulting from repeated sampling during extreme conditions.
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Table 16. Results for Diazinon from USGS NAWQA surface water monitoring program for 14 integrator sites on large

streams and rivers (ug/L).

Sites Samples Detects* Range! Mean 95" Percentile | Median

14 245 111 (45%) 0.4-ND NR? 0.073 NR

! Range and 95" percentile values determined from all samples.

2Not reported.

* Percentage of detects/number of samples.

Concentrations in sreamsin relatively smal basins (either agricultura or urban) sampled under the
NAWQA program (1992 - 1996) ranged from non-detectable to 1.9 ug/L , and the 95" percentile
concentration value was 0.43 ug/L at the urban Stes. At the agricultura Sites, concentrations ranged from
non-detectable to 1.2 ug/L , and the 95" percentile concentration vaue was 0.027 ug/L The limit of
detection was 0.002 ug/L. Samples were collected during a one year period from the first 20 NAWQA
study units (period not given). Samples collected during storm events were excluded to avoid bias resulting

from repeated sampling during extreme conditions.

Table 17. Results for Diazinon from USGS NAWQA surface water monitoring program for 40 agricultural and 11

urban streamsin relatively small basins. (ug/L).

Land Use Sites Samples Detects* Range! Mean 95" Percentile | Median
Urban 11 326 244 (75%) 1.9-ND NR? 0.430 NR
Agricultural 40 1000 169 (17%) 1.2-ND NR? 0.027 NR

! Range and 95" percentile values determined from all samples.

2Not reported.

* Percentage of detects/number of samples.

Concentrationsin all streams sampled under the NAWQA program (1992 - 1996) ranged from non-
detectable to 2.9 ug/L , and the 95" percentile concentration value was 0.24 ug/L at the urban Sites. At
the agricultura sites, concentrations ranged from non-detectable to 3.8 ug/L , and the 95™ percentile
concentration value was 0.042 ug/L The limit of detection was 0.002 ug/L. All samples collected
between 4/20/92 and 12/16/96 were included in the calculated Stetistics.
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Table 18. Results for Diazinon from USGS NAWQA surface water monitoring program for all streams sampled (ug/L).
Land Use Sites Samples Detects* Ranget Mean 95" Percentile Median
Urban 551 2178 1095 (50%) | 2.9-ND 0.05 0.24 0.003
Agricultural 507 2977 703 (24%) 3.8-ND 0.017 0.042 ND

! Range and 95" percentile values determined from all samples.

2Not reported.

* Percentage of detects/number of samples.

Sampling dong maor USrivers (the Rio Grande, Mississppi, Columbia, and Colorado) under the USGS
NASQAN program (1995 - 1998) show that 95" percentile concentration vaues for diazinon ranged
from 0.055 to 0.003 ppb. Detection limits were 0.002 ug/L for diazinon. No metabolites were included
in the andyses.

Severd studies conducted in the San Joaquin Valey along the mgor rivers there (the San Joaguin,
Merced, Russian, Tolumne, Sdlinas, and Sacramento) by ether the USGS, California Sate agencies, or
individuas provide data showing low levels of diazinon in these surface waters. Caculated datigtics
reported for the 95™ percentile concentration of diazinon ranged from non-detectable to 1.7 ppb, and
mean concentrations ranged from non-detectable to 1.18 ppb. No metabolites were included in the

anayses.

Diazinon has been detected in influent and effluent from Publicly Owned Treatment Works (POTWS)
indicating that diazinon is entering sawer sysems in urban aress as aresult of resdential uses. Diazinon
has also been detected in air, rain, and fog in Cdifornia. (See EFED

memorandum for details).

Surface-Water Sourced Drinking \Water

Pilot Reservoir Monitoring Sudy

In order to gain additiona information on the occurrence of pesticides a vulnerable water supplies, the
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Office of Pesticide Programs hasinitiated a pilot reservoir monitoring study jointly with the NAWQA
program of the United States Geological Survey. This study is collecting samples at 12 reservoirs used for
drinking water supplies that were chosen to represent a variety of stesthat are vulnerable to pegticide
contamination from across the United States. Samples were taken at the intake of the drinking water
fecility and a paired finished water sample was teken a the same time. In addition, some steshad a
sample taken at the release from the reservoir when that point was not closdy associated with the intake.
Samples were taken on at least 12 and up to 22 dates during 1999 and the winter of 2000. Preliminary
results (Blomaquist, 2000) indicate that diazinon was found in 84 of samples taken at drinking water intakes
at concentrations up to 0.11 - g L. Diazinon was not found in any of 171 finished water samples.
However, the samples were not analyzed for ether of the two mgjor diazinon degradates, diazoxon, or
oxypyrimidine. Thereisevidence that diazoxon isformed during drinking water treatment as discussed
below. It isworth emphasizing that these are preliminary results and that they have passed through all
USGS QA/QC procedures. Additional monitoring is continuing through 2000.

Drinking Water Treatment

The Office of Pesticide Programs has completed areview of the effects of drinking water trestment on
pesticides in water (Hetrick et al., 2000). This review indicates that standard drinking water treatment,
conggting of flocculation/sedimentation and filtration does not substantialy affect concentrations of some
pedticidesin drinking water. However, this sudy indicates that disinfection with chlorine, the most
common method, converts diazinon to diazoxon, a degradate of toxicologica concern. Further, diazoxon
Is stable to the presence of chlorinein finished water for at least 48 hours (see EFED chapter dated 11/00
for details). Dignfection is performed at greater than 92% of surface water based facilities.

An industry-sponsored study designed to monitor for diazinon and diazoxon in finished drinking water in
community water systems sourced by surface water is underway. Once this survey is completed,
submitted and reviewed, and if the data are found to be acceptable, HED recommends a reassessment of

exposure to diazinon in drinking water.

d. Drinking Water Risk Characterization
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EFED provided the following valuesin Table 19 for use in acute and chronic drinking water risk estimates.
The values sdlected were based on a combination of monitoring and modeling.

Table 19. Estimated diazinon concentrations (ug/L) in drinking water
Type Acute Chronic
Surface Water
Agricultural Use 23-70 0.19-94
Urban Use 3.0 0.46
Ground Water 0.002- 0.80 0.002-0.80

It isworth emphasizing that these estimates are based on parent diazinon only. To the extent that toxic
degradates are occurring in water resources, the exposure and risk estimates will be grester.

Concentration Estimates for Acute Risk Assessment

For surface water, under the acute column, arange of values was provided by EFED. Thelower vaue
represents the 95™ percentile concentration out of al reported maximum concentrations for diazinon in
surface weter from al surface water monitoring studies for agricultural (2.3 ug/L) and urban (3.0 ug/L)
uses (dthough potentia drinking water sources were included in the overall database for surface water,
there was no characterization as to what type of water source the sdected valuesin the table above
represent, i.e., large river versus small stream, etc. ). The upper value in the range (70 ug/L) represents
the annual peak concentration that would be expected to be equaled or exceeded once every ten years at
an approximately 90% dte for peaches. A ninety percent Steisadtethat is expected to have
concentrations greater the nine out of ten fields that are used to grow that particular crop. For ground
water, under the acute column, the value of 0.002 ug/L represents the detection limit from thel ground
water monitoring studies. The SCI-GROW estimate of 0.8 ug/L represents a 99" percentile
concentration vaue for pesticides in shalow groundwater (persona communication with Dr. M. Barrett,

EFED).

91



Concentration Esimates for Chr onic Risk Assessment

For surface water, under the chronic column, arange of values was provided. The lower value represents
the 95™ percentile of the arithmetic mean concentrations calculated from al reported sample
concentrations (detects and non-detects) for diazinon in surface water from dl surface water monitoring
studies for agricultura (0.19 ug/L) and urban (0.46 ug/L) uses. The upper vaue (9.4 ug/L) in therange
represents the annua mean concentration that would be expected to be equaled or exceeded once every
ten years at an approximately 90% site for peaches. A ninety percent Steisaste that is expected to have
concentrations greeter the nine out of ten fields that are used to grow that particular crop. For
groundwaeter, the value of 0.002 ug/L represents the limit of detection from the groundwater monitoring
studies and is the same as the vaue reported for use in acute assessments.  Although average vaues were
reported for concentrations of diazinon in groundwater for some studies, the average vaues were
determined from al samples andyzed and not on a per well basis. Average concentration vaues per well
from monitoring data are considered more gppropriate for use chronic risk assessment.  In the absence of
these average values, HED used the 99" percentile mode estimate from SCI-GROW and the 95"
percentile concentration from monitoring data provided by EFED for comparison againgt chronic
DWLOCs.

Drinking Water Risk from Acute Exposures

HED calculated acute DWLOCs for severd other subpopulations of interest. These vaues are provided
in Table 20 below and compared to monitoring data and modd estimates of diazinon in surface and
groundwater.

In generd,

DWLOC, . (Zg/L) = (acute water exposure, mg/ka/day)(body weight)

(water consumption, L/day)(10° mg/zg)

where acute water exposure = [aPAD (mg/kg/day) - acute food exposure (mg/kg/day)]
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The acute PAD is 0.0025 mg/kg/day, and water consumption is 2 L/day for adultsand 1 L/day for
children; and body weight is 70 kg for total US population and maes 13+ years old, 60 kg for females
13+ yearsold, and 10 kg for children and infants.

Table 20. Comparison of Acute DWLOC Vauesto Monitoring and Model Concentration
Estimates of Diazinon Concentrations in Surface and Ground Weters

Population DWLCC () Groundwater (ppb) Surface water (ppb)

for Acute
Group Assessmentl | monitoring | model2 | monitoring model

Generd U.S. 55 0.002 0.80 3 70
All infants (< 18 0.002 0.80 3 70
1yr)
Children (1-6 9 0.002 0.8 3 70
yrs)
Children (7-12 17 0.002 0.8 3 70
yrs)
Females (13- 48 0.002 0.8 3 70
S0 yrs)
Males (13-19 67 0.002 0.8 3 70
yrs)
Males (20+ yrs 55 0.002 0.8 3 70
Seniors 56 0.002 0.8 3 70
(55+yrs)
The DWLOC acute values were cal culated based on dietary exposure including sheep commodities
and beef fat.
2For ground water, the 90-day average concentration from SCI-GROW represents a 99" percentile
concentration in ground water, and is the model concentration estimate used for purposes of
comparison against the acute DWLOC values.
Shaded areas = EEC exceeds DWLOC for that subpopulation.

Concentration estimates for acute exposures to diazinon in groundwater based on model estimates and
monitoring data are less than the acute DWLOC vaues for al subgroups andyzed. HED concludes there
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IS no acute drinking water concern for diazinon in groundwater-sourced drinking water. Concentration
edtimates for acute exposures to diazinon in surface water based on ambient water quality monitoring
data are less than the acute DWLOC vaues for dl subgroups andyzed. However, comparing acute
DWLOCs vauesto model estimates for concentrations of diazinon in ambient surface weter, thereis a
potentia concern for dl population subgroups analyzed. Based on the available information, HED cannot
conclude that there is no concern for acute exposures to diazinon in surface-water-sourced drinking water.
However, it isworth noting that there is subgtantia uncertainty in the surface water assessment as
demondtrated by the difference between the estimates based on monitoring and smulation modeling, and
the fact that critical degradates have not been included in the assessment.

Drinking Water Risk from Chronic Exposures

HED cdculated chronic DWLOCs for severad other subpopulations of interest. These vaues are
provided in 21 below and compared to monitoring data and model estimates of diazinon in surface and

groundwater.

In generd,

DWLOC yonic (Z0/L) = (chronic water exposure, ma/ka/day)(body weight)

(water consumption, L/day)(10° mg/zg)

where chronic water exposure® = [cPAD (mg/kg/day) - chronic food exposure (mg/kg/day)]

*[Note: There are no homeowner uses that result in chronic, long-term exposures to diazinon in the home)]
The chronic PAD is 0.0002 mg/kg/day, and water consumption is 2 L/day for adultsand 1 L/day for

children; and body weight is 70 kg for total US population and maes 13+ years old, 60 kg for females
13+ yearsold, and 10 kg for children and infants .
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Table 21. Comparison of Chronic DWLOC Vaues to Monitoring and Mode Concentra]

Egimates of Diazinon Concentrations in Surface and Ground Waters

Population DW'-OC(ﬂdO) Groundwater (ppb) Surface water (ppb)
G for Chronic
roup Assessment monitoring? | modeil | monitoring mode!

Generd U.S. 6 0.002 0.8 05 9
All infants (< 2 0.002 0.8 05 9
1yr)
Children (1-6 2 0.002 0.8 05 9
yrs)
Children (7-12 2 0.002 0.8 05 9
yrs)
Femaes (13- 6 0.002 0.8 05 9
50 yrs)
Males (13-19 6 0.002 0.8 05 9
yrs)
Males (20+ yrs 0.002 0.8 05
Seniors 0.002 0.8 0.5
(55+yrs)

For ground water, the 90-day average concentration from SCI-GROW represents the 99" percentile

concentration value in groundwater and is compared to the chronic DWLOC values.

Shaded areas = EEC equal to or exceeds DWLOC for that subpopulation
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Concentration estimates for long-term, chronic exposures to diazinon in groundwater based on

monitoring data or modeing estimates are less than the chronic DWLOC vaues for dl subgroups

on

andyzed. HED concludes that there is no concern for chronic exposures to diazinon in groundweter-
sourced drinking water. Concentration estimates for chronic exposures to diazinon in ambient surface
water based on monitoring data are less than the chronic DWLOC vaues for dl subgroups. Therefore,
there is no concern for chronic exposures to diazinon in surface water-sourced drinking water when
concentration estimates are based on monitoring data. However, when comparing chronic DWLOCs
values to model estimates for concentrations of diazinon in surface water thereisa potentia concern for
al subgroups, in particular infants and children. Therefore, HED cannot conclude thet there is no concern

for chronic exposures to diazinon in surface-water-sourced drinking water when concentration estimates



are based on modding. However, it isworth noting that thereis substantia uncertainty in the surface water
asessment as demongtrated by the difference between the estimates based on monitoring and simulation
modeling (almost 20x), and the fact that critica degradates have not been included in the assessment.
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4. Non-Dietary (Occupational and Residential) Exposure and Risk Characterization

Diazinon is an organophosphate insecticide used extensively in resdentia settings by both residents and
PCOs, and for agricultura use (e.g., citrus, field and vegetable crops, tree fruits, etc.), and outdoor
ornamental uses. Regigtered uses include awide variety of food, turf and ornamenta plants, aswell as
indoor products, and in pet collars. Diazinon is registered for use infon sorghum, corn, cotton, citrus, nut
crops, cole crops, pome and strawberry fruits, field and vegetable crops, ornamenta plants, mushroom
houses, sheep, livestock premise trestments, and ear tags. 1t can aso be used in greenhouses, although
the registrant has voluntarily agreed to ddete thisuse. It isused in resdentid and commercid buildings,
schools, daycare centers, hotdls, restaurants, hospitals, stores, warehouses, food manufacturing plants and
vehicles. Targeted pestsinclude fleas, ticks, cockroaches, cutworms, grasshoppers, aphids, etc. There
are awide range of gpplication rates. Typical vegetable crop rates range from foliar gpplication of 0.5 1b
a/acre to soil incorporated rates up to 4 |b al/acre; granular applications up to 4 b al/acre; greenhouse up
to 0.08 Ib a/ga; and fruit tree and nut tree (almonds and walnuts) up to 2 and 3 |b ai/acre, respectively.
Diazinon is formulated as wettable powders, granulars, impregnated ear tags, microencapsulated, and
soluble concentrate/liquids.

Occupationa and residentia exposures to diazinon can occur during handling, mixing, loading and applying
activities. Occupationa postapplication exposure can occur for agricultural workers during scouting,
irrigation and harvesting activities, and handling seeds. Residentia postapplication exposure can occur
following treatment of lawns, or residences for cockroaches, ants, and other insects. In addition, thereisa
potentia for inadvertent ord expasure to children from putting fingers or objects in their mouths (hand to
mouth activities) following contact with trested surfaces or turf, or incidentaly ingesting diazinon-trested
turf or soil. Postapplication exposure to children can occur in locations other than the home, including
schoals, daycare centers, playgrounds, and parks. Based on toxicologicd criteria and potentia for
exposure, HED has conducted derma and inhalation exposure assessments for the occupationd and
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resdential handlers, occupationa postapplication, in addition to residentia postapplication dermd,
inhaation to adults and children and inadvertent ora exposure to children.

In July 2000, the registrants agreed to discontinue to support the registration of indoor uses. Thisindudes

use ingde any sructure or vehicle, vessd, or arcraft and/or on any contents therein.

Detalls of the occupationa and resdential exposure scenarios are presented in the attached memorandum
from D. Smegd/T. Leighton to B. Chamblissand D. Drew (D270837, 11/30/00).

a. Occupational Handler Exposure

(i) Occupational Handler Exposure Scenarios

HED has identified 32 mgjor exposure scenarios (resulting in 76 assessments based on range of
goplication rates) for which thereis potentia occupationa handler exposure during mixing, loading, and
gopplying products containing diazinon to agricultura crops and ornamentas and to non-agriculturd use
Stessuch asresidentia or recreationa settings.  These occupationa scenarios reflect a broad range of
application equipment, gpplication methods and use sites. For agricultura uses, application techniques
include tractor-drawn equipment, open and closed mixing/loading, and hand held equipment. The
application rates used in the assessment are intended to reflect the upper range of rates on the labels.
Maximum retes are dways included in the assessment to provide a hazard evauation for those individuas

that may use the labdl as approved by the Agency.

The scenarios were classified as short-term (1 to 7 days), intermediate-term (1 week to 6 months) and in
some cases long-term (greater than 6 months) based primarily on frequency of exposure. The
occupational handler scenarios are expected to be of a short-, intermediate and long-term durations. For
the agricultural handlers, the estimated exposures considered basdine (long pants, long deeved shirt, no
gloves), persond protective equipment (PPE, which includes a double layer of clothing and gloves and/or
adust/mist respirator), and engineering controls (closed mixing/loading systems for liquids and granulars
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and enclosed cabg/trucks). The list of scenarios assessed are as follows:

(1)  Mixing/loading liquids to support:
@ aerid gpplications,
(b.)  chemigation gpplications,
u. groundboom applications;
(d) arblast gpplications,
(e support rights-of-way-sprayer applications; and
® high-pressure hand-wand (livestock areas, greenhouses) applications.
)] Mixing/loading wettable powders to support:
C agrid gpplications;
C chemigation gpplications;
C groundboom applications;
(d) arblast gpplications;
(e rights-of-way-sprayer applications;
)] high-pressure handwand (livestock areas, greenhouses) applications®, and
C Seed treatment.
3 Loading granules to support tractor-drawn broadcast spreaders applications.
4 Applying sorays or liquids with:
@ anarblas;
(b) agroundboom.;
(© a paintbrush*;
(d) an airless grayer;
(e a high-pressure handwand (livestock areas, greenhouses)*;
® arights-of-way sprayer; and
9 afixed-wing arcraft.
4 Applying granules with atractor drawn Spreeder.

(6) Hagging for sprays.
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(7 Mixing/loading/gpplying liquids with:
@ alow pressure hand-wand (pest control operators, PCOs)*;
(b) abackpack sprayer*;
(© ahigh pressure hand-wand (livestock areas, greenhouse)*, and
(d) a handgun sprayer used by alawn care operator (LCO) (lawn)*.
(8 Mixing/loading/applying wettable powders with
@ alow pressure hand-wand (PCOs)*, and
(b) ahandgun sprayer used by aLCO (lawn)*.
9 Loading/applying granules with:
@ abdly grinder; and
(b) a push-type spreader*.
(10)  Applying diazinon dust formulations by a PCO.

Use scenarios noted with an asterisk (*) have the potential for long-term exposures. Potential risks from any long-term
exposures that may occur under these use scenarios are adequately addressed by the intermediate-term exposure

assessment because both risk assessments use the same dermal and inhalation toxicological endpoint.

As noted previoudy, in July 2000, Novartis stated that they do not plan to support the belly grinder and
arless sprayer methods of gpplication, or any indoor use. However, HED included the belly grinder and
arless sprayer andyses for completeness, since the labels have yet to be modified to reflect this change.

(i) Occupational Handler Exposure Data Sour ces and Assumptions

Only one chemicd specific applicator sudy was submitted by the registrant, which is the application of a
2% diazinon dust formulation by a pest control operator (PCO) indoors (Hayes et d. 1980, as
summarized in MRID 44348801). In this study, Novartis estimated the PCO absorbed dose of 2.2
ug/kg/day based on the urine biologica monitoring for 14 individuas over 3 months. The total amount of
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diazinon applied was not reported. The pesk air concentrations were 41 pg/n?, with a geometric meen air
concentration of 3.8 pg/m?e.  The inhaation exposure was estimated to be 0.76 pg/kg/day based on the
following assumptions and equation: 1.7 m*hr*8 hr/day* 3.8 ug/m? / 70 kg. This study was used to
assess exposures and risks to PCOs during dust application.

No other chemical-specific occupationa mixer/loader/gpplicator data were available for supporting the
reregistration of diazinon. Therefore, recent Occupationa and Residential Exposure Task Force
(ORETF) data, dong with surrogate data from PHED V1.1 were used to assess the potential handler
exposures to diazinon. Recent ORETF data (MRID 44972201, based on Dacthal) for a handgun lawn
sprayer (scenarios 7b and 8b), and push-type spreader (scenario 9b) were utilized in this assessment. In
addition, seed treatment data from a lindane seed treatment study (dust formulation, MRID 44405802)

were used for a screening-level assessment of the diazinon seed treatment scenario.

In the absence of applicable chemical-specific and ORETF data, agricultura handler and LCO/PCO
potentia exposures resulting from handling and gpplying diazinon were esimated using data from the
Pesticide Handlers Exposure Database (PHED) Version 1.1 or the Draft Resdentid SOPs. PHED was
designed by a Task Force of representatives from the U.S. EPA, Health Canada, the Cdlifornia
Department of Pesticide Regulation, and member companies of the American Crop Protection
Associaion. PHED is a software system consisting of two parts -- a database of measured exposure
vaues for workersinvolved in the handling of pesticides under actud field conditions and a set of
computer dgorithms used to subset and datistically summarize the sdlected data. Currently, the database
contains vaues for over 1,700 monitored individuas (i.e., replicates). HED’s policy isto supplement
chemical-specific datawith available surrogate data in PHED to increase the sample size (U.S. EPA and
HC 1995a - PHED V1.1 Evauation Guidance). This policy isin effect because individua chemical-
specific sudies, even when fulfilling the Guiddine minimum number of replicates, do not necessarily
encompeass the variety of equipment in use throughout the country and the large variability of exposures
among handlers. While data from PHED provides the best available information on handler exposures, it
should be noted that some aspects of the included studies (e.g., duration, acres treated, pounds of active
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ingredient handled) may not accurately represent labeled usesin dl cases.

Potentia exposures were cdculated using unit exposures (i.e., normaized to amount of active ingredient
handled -- mg/lb a handled) from passive dosmetry data extrapolated to be representative of the
maximum rates on the label (in some ingances to typica rates). The normaized exposure data are
extrgpolated by multiplying by the amount of diazinon handled per day (i.e., Ib a/day). The amount of
diazinon assumed handled per day was derived from the various application rates and the number of acres

(or gdlons of spray solution) that could be applied in asngle day.

The potentid exposures within the 32 identified exposure scenarios are assessed in this RED chapter using
the toxicologica endpoints and uncertainty factors associated with the active ingredient. Therefore, the
PPE and engineering controls are determined by the assessment of the active ingredient and not the
currently required PPE/engineering control measures on diazinon labels.  This digtinction of determining
risk mitigation measures based on the active ingredient instead of the labd required PPE is important
because of the nature of the end-use products. The toxicological endpoint and associated uncertainty
factors are often more sengitive than the end-use product’ s toxicity categories that were used to set the
exiging labd PPE. On the other hand, some end-use products require additiona PPE that are not
necessary for the active ingredient because of the end-use product’ s potentia for eye and/or skin irritation
based on inerts.

(@iii)  Occupational Handler Risk Characterization

A summary of the short-, intermediate- and long-term risk estimates for basdline, PPE and engineering
controlsis presented in Table 22 for occupationa handlers. As noted previoudy, this assessment includes
both agricultura workers and LCOs/PCOs at non-agricultural use sites, such as residentia and

recreationa settings. Table 22 dso provides asummary of the range of application rates assessed for

diazinon.
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MOEs for occupational handlers were derived by dividing the appropriate NOAEL or LOAEL, shown on
Table 2, by the daily dermd or inhaation exposure estimate. As noted previousy, aNOAEL of 1
mg/kg/day from adermal toxicity study was used to assess dermd exposures (dl durations), while a
lowest-observed-adverse-effect level (LOAEL) of 0.026 mg/kg/day from an inhdation toxicity study was
selected to assessinhdation exposures (dl durations).  Because route-specific toxicity sudies are
available, dermd and inhdation absorption factors are not necessary. Cholinesterase inhibition (plasma,
red blood cell and/or brain) isthe critical effect for dl routes of exposure. Ord exposures were not

evaluated for workers or adult residents.

For the derma and inhalation risk assessments, risk estimates are expressed in terms of the Margin of
Exposure (MOE), which isthe ratio of the NOAEL or LOAEL sdlected for the risk assessment to the
exposure. Target margins of exposure (MOES) for short-term derma risk assessments are 100 resulting
from the following uncertainty factors: a 10x for inter-species varigbility and 10x for intra-gpecies
extrapolation. A target MOE of 300 is applicable for the intermediate- and long-term derma endpoints
based on the inter- (10X) and intra-species factors (10X), in addition to a 3X to extrapolate from a 21-
day dermd study to longer-term exposures. For inhaation risk assessments (dl time periods) the target
MOE is 300 resulting from the inter- (10x) and intra-species (10X) factors, and for lack of aNOAEL in
the critical study and consequent use of a LOAEL (3x). MOEs below the target level would represent a

risk concern.

Derma and inhaation exposures were combined because of acommon toxicity endpoint (i.e,
cholinesterase inhibition), and because derma and inhaation exposures may occur Smultaneoudy. An
aggregate risk index (ARI) was used to combine short-term derma and inhaation risk estimates because
the derma and inhalation target MOEs are different (i.e., 100 for dermal and 300 for inhaation). An ARI
of less than one exceeds HED's level of concern. However, atotad MOE was calculated for intermediate-
and long-term exposures because the target MOE is 300 for both derma and inhalation exposure. For
intermediate- and long-term aggregate exposure, an MOE of less than 300 exceeds HED's leve of

concern.
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The results of the occupationd handler assessments are shown on Table 22. The mgority of occupationa
risk estimates for handlers exposed to diazinon exceed HED' s leve of concern, even with PPE and/or
engineering controls. HED identified 32 mgor handler scenarios, which when combined with the typica
range of application rates resulted in 76 scenarios. The results of the agriculturd handler assessments
indicate that none of the potential exposure scenarios provide ARIs $1 for short-term durations or total
dermal and inhdation MOES greeter than or equal to 100 and 300, respectively for intermediate and long-
term durations at basdine attire (i.e., long pants, long deeved shirts, no gloves). Only 5 of the short-term
scenarios quantitatively evaluated using persona protective equipment (PPE) (long deeved shirt, long
pants, shoes, socks, chemica-resistant gloves, and dust/mist respirator) or by using engineering controls
(e.g., closed mixing systems or enclose cabs) have aARIs $1, while only 4 scenarios have total dermal
and inhaation MOEs $300. There areinsufficient data to adequately assess the sheep treatments,
exterior paint additive uses and mushroom houses, and additional data are requested to support these
uses. The agricultural handler assessments are believed to be reasonable representations of diazinon uses.
Surrogate Pesticide PHED data were used to assess handler exposure because no chemical specific
dudies are available, except for one study that evaluated application of dust formulation by a pest control
operator (PCO) (MRID 44348801).

For specific details and cdculations of inhaation, dermd, and tota exposures, ARIs and MOEs see the
attached memorandum from D.Smegd/T. Leighton to B. Chambliss and D. Drew, D270837, November
30 2000.

Uncertainties. The handler assessments are believed to be reasonable high end representations of
diazinon uses. There are, however, many uncertaintiesin these assessments. The assessment provides the
estimated exposures for the maximum labeled rates stipulated on the labels, and other rates such asthe
lower rates for foliar gpplications to assst the regulatory risk managersin their decisons. HED believes
this assessment is redlistic and yet provides a reasonable certainty that the exposures are not
underestimated. The assumptions and uncertainties identified below are included for characterization and

transparency:
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Application Rates: Each exposure scenario includes the label maximum gpplication rate. In
addition, arange of application rates was used when the maximum application rates for various
crops varied widdly. Other than anationd survey, there are no satistica techniques to determine
what rates to include in an assessment -- other than aways including the maximum rates. In most
ingtances, the maximum labeled gpplication rates were used with gpplication techniques that are
feasble, given the amount of dilute spray that needs to be applied.

Amount Handled: The daily acrestreated are HED standard values dong with the amount of
gdlonstha may be applied usng handheld equipment. In this deterministic gpproach, centra
tendency vaues for unit exposures from PHED are mixed with high end input parameters such as
the application rate and acres treated.

Unit Exposures. The unit exposure values caculated by PHED generdly range from the
geometric mean to the median of the sdlected data set. To add consstency and quality control to
the vaues produced from this system, the PHED Task Force has evduated dl data within the
system and has developed a set of grading criteriato characterize the quality of the origind study
data. The assessment of data qudity is based on the number of observations and the available
qudity control data. These evauation criteriaand the caveats specific to each exposure scenario
are summarized in the PHED Surrogate Exposure Guide dated August 1998. While data from
PHED provides the best available information on handler exposures, it should be noted that some
aspects of theincluded studies (e.g., duration, acres treated, pounds of active ingredient handled)

may not accurately represent labeled usesin dl cases.

Exposure Factors. Theratio of the body surface area used in dermd calculations to the body
weight to estimate potentia dose overestimates by afactor of 1.1. Theratio is not physiologicaly
matched in that the surface areais for an average mae while the body weight is the median for
both mae/femae. The reduction factor would increase a derma MOE from 8 to 9 or 90 to 100.
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HED has agreed to use the NAFTA recommended vaues for breathing rate rather than the
exiging rate in Series 875 Group A (i.e., previoudy known as Subdivison U). Series 875 Group
A recommends an inhdation rate of 29 L/min. The new NAFTA recommended inhalation rates
are 8.3, 16.7, and 26.7 L/min for sedentary activities (e.g., driving atractor), light activities (e.g.,
flaggers and mixer/loaders < 50 |b containers), and moderate activities (e.g., loading > 50 |b
containers, handheld equipment in hilly conditions), respectively. These inhdation reduction
factors are 3.5 for tractor drivers, 1.7 for mixer/loaders and flaggers, and 1.1 for handheld
equipment. These changesin exposure factors will be programmed in PHED V2.0 and are
characterized in this document for regulatory risk management decisions.

These uncertainties are inherent in most pesticide exposure assessments. The conservative nature of the

assessments, however, are believed to be protective of the handlers.
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Table 22
Exposure Variables and Risk Estimatesfor
Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE 300 MOE 300
Mixer/Loader Exposure
Scenario #1 -Mixing/Loading Liquids
Aerid 0.5 350 0.14 8.7 24 87 0.13 19 47 130 0.22 34
Application (foliar cole
(14) Crops)
1.25foliar corn 350 0.06 3.5 9.4 35 0.05 7.4 19 50 0.09 14
1200 0.016 1 2.7 10 0.02 2.2 54 15 0.03 4
Chemigation 3(Mx) 35 0.23 15 39 150 0.21 31 77 210 0.37 56
(1b) (cranberries)
Groundboom 0.75foliar 80 04 25 69 250 0.38 54 140 370 0.64 100
Application 200 0.16 10 28 100 0.15 22 54 150 0.26 40
(1)
4 (preplant, 80 0.075 47 13 47 0.07 10 25 69 0.12 19
me 200 0.03 19 5.1 19 0.03 4 10 27 0.05 7.4
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Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE__300 MOE_300
Airblast 1 (hops/grapes) 20 12 76 200 760 1.13 160 400 1100 1.93 300
Application (k) 40 06 38 100 380 057 81 200 550 0.96 150
(1d)
2 (fruit trees) 20 0.6 38 100 380 0.57 81 200 550 0.96 150
) 40 0.3 19 52 190 0.28 40 100 270 0.48 74
3 (nut trees) 20 04 25 69 250 0.38 54 140 370 0.64 100
(9]
Rights-of- 0.5 40 12 76 210 760 1.13 160 400 1100 1.9 300
Way Sprayer
(e
High-pressure 0.04lbai/ga 1000 0.6 38 100 380 0.57 81 200 550 0.96 150
Handwand (h) gal/day
(Livestock
Aress, 0.081bai/gd 0.3 19 52 190 0.28 40 100 270 0.48 74
greenhouses) )
an=

Scenario #2 -Mixing/L oading Wettable Powder s
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Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARl 1 Target
M OE 300 M OE 300
Aerid 0.5 (foliar cole 350 0.11 0.24 31 24 0.01 13 19 43 0.08 13
Application crops)
2
23 1.25foliar corn 350 0.043 0.1 12 0.97 0.003 0.5 7.6 17 0.03 5.3
1200 0.013 0.03 0.36 0.28 0.001 0.16 2.2 51 0.01 15
Chemigation 3 (cranberries) 35 0.19 04 52 4 0.01 2.3 32 72 0.13 23
(2b)
Groundboom 0.75foliar 80 0.32 0.71 9 7 0.019 4 56 130 0.24 39
Application 200 013 0.28 36 28 0.007 16 22 51 01 15
(20
4 (preplant, 80 0.06 0.13 17 13 0.003 0.74 10 24 0.04 7
M) 200 0.024 0.05 068 053 0.001 03 42 95 0.02 3
Airblast 1 (hops/grapes) 20 0.94 22 26 21 0.06 12 170 380 0.72 120
Application (k) 40 047 11 13 1 003 6 83 190 0.36 60
(2d)
2 (fruit trees) 20 0.48 11 13 11 0.03 6 83 190 0.36 60
®) 40 0.24 0.53 6.7 5.3 0.01 3 42 95 0.18 29
3 (nut trees) 20 0.32 0.71 9 7 0.02 4 56 130 0.24 39
()
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Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE__300 MOE_300
Rights-of- 0.5 40 0.95 21 27 21 0.06 12 170 380 0.72 120
Way Sprayer
(%)
High-pressure 0.04lb ai/gal 1000 047 11 13 1 0.03 5.9 83 190 0.36 58
Handwand () gal/day
(Livestock
Aresas, 0.08Ibai/ga 0.24 0.53 6.7 53 0.01 3 42 95 0.18 29
greenhouses) (h)
@*
Seed 0.0941b 50 ND 240 16 2400 0.02 16 Not Feasible
Treatment ai/bushel bushels
(29 () (corn)
Applicator Exposure

Scenario #3 - Loading Granules
Tractor-drawn 4 (preplant, 80 26 34 64 34 01 22 1300 170 0.53 150
broadcast MeK)

200 10 1. 26 13 0.04 838 510 67 0.21 60
spreaders (3)

Scenario #4 -Applying sprays/liquids
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Table 22
Exposure Variables and Risk Estimatesfor
Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARl 1 Target
M OE 300 M OE 300
Airblast (4a) 1 (hops/grapes) 20 98 20 16 200 013 15 180 200 0.49 9%
(k)
40 4.9 10 8 100 0.06 74 92 100 0.25 48
2 (fruit trees) 20 5 10 8 100 0.06 74 92 100 0.25 48
®) 40 2.4 5 4 50 0.03 3.7 46 51 0.12 24
3 (nut trees) 20 32 6.7 53 67 0.04 49 61 67 0.16 32
(i)
Groundboom 0.75faliar 80 83 41 120 410 0.63 91 230 700 1.2 180
Tractor (4b) 200 33 16 47 160 0.25 36 93 280 047 70
4 (preplant, 80 16 7.7 2 77 0.12 17 44 130 0.22 33
il 200 63 31 88 31 0.05 7 18 53 0.09 13
Paintbrush 0.04Ibai/gal 5 gal/day 19 33 16 330 0.14 15 Not Feasible
(40) (fly 0)
control) 0.08Ibailga 0.97 16 8 160 007 76
(i)
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Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE_300 MOE_300
0.04Ibai/ga 40 12 14 31 14 0.02 25 Not Feasible
Airless [0) gal/day
Sprayer (4d) 0.08Ibailga 058 0.69 16 6.9 001 13
(fly contral) (i)
High-pressure 0.04lbai/ga 1000 097 0.58 49 58 0.01 26 Not Feasible
Handwand (h) gal/day
(Livestock
Aress, 0.08Ibai/ga 0.49 0.29 25 29 0.01 13
greenhouses) Q)
(4o
Rights-of- 0.5 40 2.7 23 12 230 01 11 Not Feasible
Way Sprayer
(4H
0.5 (foliar cole 350 80 150 0.31 53
Fixed-wing Crops) No Open cockpit dataavailable
Alrcraft 1.25foliar corn 350 ) 61 012 21
—Enclosed
Cockpit (49) 1200 9 18 0.04 6.1




Table 22
Exposure Variables and Risk Estimatesfor
Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE__300 MOE_300
Scenario #5 -Applying granules
Tractor-Drawn 4 (preplant, 80 22 47 52 47 0.12 25 100 26 0.08 21
Granular Mey)
Spreader (5)
200 8.8 19 21 19 0.05 9.9 42 10 0.03 8
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Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE__300 MOE_300
Flagger Exposure
Scenario #6 -Flagaing
Spray 0.5 (foliar cole 350 36 30 40 300 0.28 35 1800 1500 3.9 820
Applications Crons)
® 1.25foliar corn 350 15 12 16 120 0.11 14 730 590 1.6 330
1200 4.2 35 4.7 35 0.03 4 210 170 0.45 95
Mixer/L oader/Applicator Exposure
Scenario #7 -Mixing/loading/applying liquids
Low Pressure 0.041bai/gd 40gd 0.44 38 120 380 0.61 90 Not Feasible
Handwand ()
(Pest Control
Operators,
PCOs, 0.081bai/ga 0.22 19 59 190 0.31 45
livestock (y
arees) (7a) *
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Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)

Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long

ARI 1 Term) Target Term)
Target ARI 1 Target
MOE_300 MOE_300

Backpack 0.041bai/ga 40¢gd ND 38 27 380 0.22 26 Not Feasible
Sprayer
(livestock,
PCOs) (7b) *
High Pressure 0.04Ibai/ga 1000 0.5 0.38 11 38 0.01 0.85 Not Feasible
Handwand (typical) (h) gal/day
(livestock
aess, 0.08Ibai/ga 0.25 0.19 05 19 0.003 0.42
greenhouse (h)
uses) (7c) *
Handgun 3 83 100 23 1000 0.22 23
Sprayer (Lawvn 4 Not Feasible
Care Operator, 5 5 61 14 610 0.13 14
LCO) (7d)*
Scenario #8 -Mixing/loading/applying Wettable Powders
Low Pressure 0.04Ibai/ga 40gd 51 1 7.1 10.3 0.02 42 Not Feasible
Handwand (min)
(88) (PCOs)*

115



Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE__300 MOE_300
Handgun 3 5.8 25 15 25 0.05 95
Sprayer (Lavn 41 Not Feasible
Cae
Operators) 5 35 15 9.2 15 0.03 5.7
(8b)*
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Table 22

Exposure Variables and Risk Estimatesfor

Agricultural and Commercial Handler Uses of Diazinon

Short-, Intermediate- and L ong-Term (as applicable) Dur ations

Application Daily Baseline MOEs (c,d) PPE MOEs (c,e) Engineering Controls MOEs (c,f)
Rates Acres
Exposure (Ib ai/acre) Treated
Scenario (unless noted) (b) Dermal Inhalation Dermal Inhalation Total ARI Total MOE Dermal Inhalation Total ARI Total MOE
(Scenariof) @ (short-term) (Intermediate (short- (Intermediate
@ Target and Long term) and Long
ARI 1 Term) Target Term)
Target ARI 1 Target
MOE_300 MOE_300
Scenario #9 - Loading/applying Granules
Belly Grinder 3.7 (typica) (i) 19 8 33 80 0.03 32 Not feasible
1
©a 44 (max) 16 6.7 28 67 0.02 2.7
3.7 (typical) (i) 3 20 24 25 230 0.2 24
Not Feasible
44 (max) 17 20 22 200 0.16 20
Push-type
spreader (9b) 3.7 (typical) (i) 12 14 16 140 0.12 14
*
(LCOs) 44 (max) 5 10 12 13 120 01 12
Scenario #10 - Applying Dust Formulation
Dust 2% formulation total not 35 No Data Not Feasible
Application amount estimate
(PCO) unknown d
(MRID
44348801
(a) Application rates are arange of representative and maximum rates values found in the diazinon labels. The following labels were used to determine the rates:

(1) Wettable powders - EPA Reg. No. 100-460 (Diazinon 50 W) for crops and right-of-way (i.e., 0.51b ai/A). Max. rate represents beans, beets, broccoli, etc.
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(b)

(c)

(d)

(€)

(f)

(9)
(h)

0]
0
(k)

0]

(2) Liquid formulations - EPA Reg. Nos. 100-784 (AG600 WBC) and 100-461 (AG500 emulsifiable solution). Max. rate represents beans, etc. Rights-of-way rateislocated
on the EPA Reg. No. 100-461. EPA Reg No. 9779-210 states maximum right of way application rateis 0.5 Ib ai/A for grasshoppers. Typical right of way application of
rate of 1 I1b ai/A isbased on BEAD estimates (QUA memo from A. Halvorson 1/29/1999).

(3) Granular - EPA Reg. No. 100-469 (Diazinon 14G) and Diazinon Granular Lawn Insect Control (2 percent).

Daily acrestreated are are based on HED's estimates of acreage (or gallonage) that would be reasonably expected to be treated in a single day for each exposure scenar
concern.

Margin Of Exposure (MOE) = Inhalation (for all time frequencies) LOAEL (0.026 mg/kg/day)/Daily Inhalation Dose or Dermal NOAEL of 1 mg/kg/day/daily dermal
exposure (non-absorbed). Where Daily Dermal Dose (mg/kg/day) = [Unit exposure (mg/Ib ai) * Application Rate (Ib ai/A or per gallon) * Acres or gallonstreated] / 70 kg
BW, and Daily inhalation Dose (mg/kg/day)= Unit exposure [( g/lb ai) * (1mg/1000 g) Conversion * Application Rate (Ib ai/A or per gallon) * Acres or gallons
treated]/70 kg BW}. Thetarget MOE is 100 for short-term dermal exposure, and is 300 for inter mediate- and long-term dermal exposure, and 300 for all

inhalation exposur es.

Baseline dermal unit exposure represents long pants, long sleeved shirt, no gloves, open mixing/loading, and open cab tractor. Baseline data are not available for aerial
application or backpack dermal assessment.

Additional Personal Protective Equipment (PPE) to reduce dermal exposures = workers wearing coveralls over single layer clothing and chemical resistant gloves [Doubl
Layer Clothing with Chemical Resistant Gloves (DLC, CRG)]. PPE data are not available for aerial application. A ¥ mask for inhalation exposure was assumed to provide
a 90% protection factor.

Engineering Controls = single layer clothing and no gloves (except where noted chemical resistant gloves -- because the no glove scenario is not available) and closed m
systems and enclosed cab tractors.

The following scenarios, designated with a‘*’ have the potential for long-term exposure (1f, 2f, 4e, 7a, 7b, 7c,7d, 8a, 8b and 9b).

The 0.08 Ib ai/gal isused for longer residual. Both the 0.04 and 0.08 Ib ai/gal are for indoor livestock areas, and it was assumed that these rates are applicable to outdoor
livestock areas. Paintbrush and airless sprayer are used for fly control in livestock areas.

Typical, average application rate of 3.7 Ib ai/A is based on BEAD estimates (QUA memo from A. Halvorson 1/29/1999).

Walnut foliar spray from EPA Reg 100-460 for wettable powder and EPA Reg. 100-461 for liquids (Ag 500).

Acreage treated of 40 acresis applicable to the concentrate (20 gal/A) as per EPA Reg 100-460 instructions. 20 acresisfor up to 400 gallons of dilute spray/A (400-461
liquid Ag 500).

Based on alindane seed treatment study (MRID 44405802) based on a dust formulation.
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b. Occupational Postapplication Exposure

(i) Occupational Postapplication Exposure Scenarios

EPA has determined that there is potential exposure to persons entering treated sites (e.g., harvesters)
after gpplication is complete. Postapplication exposure data were required during the diazinon DCI of the
reregistration process, Snce, a that time, one or more toxicologicd criteria had been triggered. Two
postapplication studies (i.e., resdue disspation) have been submitted aong with the registrant’s
participation in the Agricultural Reentry Task Force (ARTF). The two crop-specific resdue study data
are used in HED’ srisk assessment as surrogates to represent other crops not monitored but currently
registered. Activity-specific transfer coefficients, developed by the ARTF, are dso used to assess
postapplication exposures and risks.

This assessment incorporates the revised policy for agricultura transfer coefficients (i.e., HED Exposure
SAC Policy 3.1: Agricultural Transfer Coefficientsdated August 7, 2000). The revised transfer
coefficient policy entailed linking worker activities to more specific crop groupings and using the newly
available occupationa postapplication exposure data from the ARTF. In the new palicy, transfer
coefficients were salected to represent the activities associated with 18 distinct crop/agronomic groupings
based on different types of vegetables, trees, berries, vineltrellis crops, turf, field crops, and bunch/bundie
crops. Diazinon uses were identified in 13 of the 18 groupings. The following 13 crop groupings are used
to assess the postapplication exposures to diazinon:

(1) Low berry;

(2) Bunch/Bundle;

(3) Fedrow crop, low & medium;
(4) Feddrow crop, tdl;

(5) FHed-grown nursery ornamentds,
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(6) Deciduous tree fruit;
(7) Nut Trees,

(8) Root vegetables;

(9) Cucurhbit vegetables;
(10) Fruiting vegetables,
(11) Brassicavegetables,
(12) Leafy vegetables, and
(13) Vine & treliscrops.

The revised policy on transfer coefficients has been expanded substantidly to more closdly link job
practices to the crop groups asindicated above. 1t has aso more clearly defined the scope of the types of
taskg/job functions that should be addressed using these transfer coefficients. The policy aso describes
which kinds of jobs result in exposures that cannot be addressed with transfer coefficients or those that are
of gpecid concern such as vacuuming while harvesting tree nuts. 1t dso describes in more detail those
exposures that are considered to be negligible as outlined in HED Exposure SAC Policy 11: Mechanized
Agricultural Practices and Post-Application Exposure Assessmentsdated May 1, 2000 (e.g.,
mechanica harvesting and weeding). It should be noted that mechanica harvesting and other smilar
low/no exposure activities should be addressed by the guidance contained in Policy 11 which is based on
the Worker Protection Standard guidance for such activities (40CFR 170). If there are exposuresthat are
of specia concern, then additiona data or characterization in the risk mitigation phase of the reregistration

process should be considered.

(i) Occupational Postapplication Exposure Data and Assumptions

Two chemica-specific postapplication studies that provided didodgeable foliar residue (DFR) data for
cabbage and citrus were available. Although the citrus use is not longer supported by the regigtrant, the
data generated in this study can be used as surrogates for other crops. Because of the absence of
additional DFR data for the various other crops trested with diazinon, the available DFR data are used as
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surrogate residue vaues for other crops using best scientific judgement. Therefore, the assessment of
postapplication exposuresin this document is based on a grouping of activities associated with various
representative crops. The potential for derma contact during postapplication activities (e.g., harvesting) is
asessed usng amatrix of potential dermal contact rates by activity and associated crops with groupings
shownon Table 23. Uncertainties are introduced into the assessment when crop-specific residues are
used to estimate residues from other types of crops, however, it is believed to be more redidtic than
assuming adefault initia resdue value based on the gpplication rate and an assumed disspation rate per

day.

Trandfer coefficients (Tc) are used to relate the leaf resdue vaues to activity patterns (e.g., harvesting) to
edimate potential human exposure. Harvesting activities are assessed in this RED using activity-gpecific
transfer coefficients from HED’ s Exposure Science Advisory Council Policy #3.1 Agricultural Transfer
Coefficients which includes the newly submitted ARTF data. T able 23 reports the transfer coefficients
used to estimate potentid exposure levelsfor al crops treated with diazinon to determine the margin of
exposure (MOE). Thetrandfer coefficient listed in the table is for hand harvesting (unless noted). The
transfer coefficients in parentheses are the range of vaues for the different activities. For example, the low
transfer coefficients generdly represent low contact activities such as weeding, scouting, and irrigating.
High trandfer coefficients generdly represent activities with more foliar contact such as thinning, hand

harvesting, etc.
Table23
Crop Groupings: Selected Transfer Coefficients, Treated Crops, and Rates
Transfer Coefficient Specific Transfer Diazinon Specific Crops © Max Foliar Rate
Grouping (a) Coefficient (cm2/hr) (Ib ai/acre) (d)
(b)

Low berry 1,500 Blackberries, raspberries, blueberries, 1to3

(400 to 1800) cranberries, strawberries
Bunch/Bundle 2,000 hops 1

(100to 2300)
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Table 23

Crop Groupings: Selected Transfer Coefficients, Treated Crops, and Rates

Transfer Coefficient Specific Transfer Diazinon Specific Crops © Max Foliar Rate
Grouping (a) Coefficient (cm2/hr) (Ib ai/acre) (d)
(b)
Field row crop, low & medium 2,500 beans, peas 0.75
(100to0 2760)

Field row crop, tall 17,000 sweet corn, sorghum 125

(100 to 25,000)
Field grown nursery crops 7,000 carnation, chrysanthemum (exposure 2

(2400 to 13000) dataare not availablefor ball/burlap

other types of ornamentalssuch as

azalea, boxwood, dogwood, juniper,

ec)
Deciduoustreefruit 3000 harvest apples, apricots, cherries, figs, 2
8000 thinning nectarines, peaches, pears, plums
Nut tree 2500 Walnut foliar trestment (dmonds 3
(200 to 5000) dormant only)
Root vegetables 2,500 beets, carrots, onions, parsnips, 05
(240to0 2800) potatoes, radishes
Cucurbit vegetables 2,500 cucumbers, melons 0.75
(490 to 2800)
Fruiting vegetables 1,000 peppers, tomatoes 0.75
(490t0 1900)
Brassicavegetables 5,000 colecrops 05
(1700 to 7600)
Leafy vegetables 2,500 lettuce, pardey, spinach, swiss chard 05
(490 to 2800)
Vine& treliscrops 5,000 harvest grapes 1

10,000 girdling, cane

turning

DFR datafor citruswere used to represent the deciduoustree fruitsand tree nuts. The cabbage DFR datawere used for al other
Ccrop groupings.

Thetransfer coefficient listed isfor hand harvesting (except where noted). The valueslisted in parentheses represent other
exposure activities such as scouting, weeding, pruning, etc.

The diazinon treated crops are based on EPA Reg. Nos. 34704-248, 100-460, 9779-210, 100-461, 100-784. Thelist of

diazinon treated crops maybeincomplete; any missing crops can be added to the appropriate category.
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d The maximum gpplication rateis based on foliar applications. Thehigher labeled rates (e.g., 4 Ib a/acre) arefor preplant soil
incorporated uses. Ornamentad rateis assessed for aphids, mites, whiteflies, etc because the transfer coefficient represents cut
flowers. Rate assumes400 gallong/acre. The higher ornamental rate (up to 6 |b ai/acre assuming 400 gallons/acre) isfor insects

such aswebworms and leafrollers on ornamental trees and shrubs.

(iii) Occupational Postapplication Risk Characterization

The results of the short- and intermediate-term postapplication assessments indicate that REIs need to be
established. The REIsare presented on Table 24. The results of the derma postapplication assessments
for workers exposed to diazinon for most agriculturd, and greenhouse activities indicate that MOESs are
less than 100 at the current Worker Protection Standard (WPS)-required restricted entry interval (REIS)
of 24 hours. Therefore, the mgjority of postapplication exposures exceed HED' sleved of concern. The
MOEs for postapplication workers did not reach MOEs of 100 for 2-6 days after treatment for most
vegetable crops, 3-8 days for fruit trees, 3-9 days for field crops, 3-7 days for berries, 6-8 days for
ornamentals and 4-8 days for grapes. The REIs were based exclusively on derma exposures because
potentia inhalation exposures were determined to be negligible in comparison. The potentid for dermal
contact during postapplication activities (e.g., harvesting) is assessed using a matrix of potentia dermd
contact rates by activity and associated crops. Chemical-specific postapplication exposure Didodgesble
Foliar Residue (DFR) data were submitted for cabbage and oranges. These data were used aong with
HED standard transfer coefficients to assess potential exposures to workers reentering trested Sites. The
occupationa postapplication assessment is believed to be reasonably representative of diazinon uses,
except for nut trees and outdoor ornamental uses, which lack adequate transfer coefficient data. Details of
this assessment are presented in memorandum from D. Smegd/T. Leighton to B. Chamblissand D. Drew,
November 30, 2000, D270837.

Mushroom houses: No data were submitted in support of postapplication exposures for workers re-
entering mushroom houses. EPA has identified potentid derma and inhaation expasures resulting from
thisindoor application. The Diazinon 50W labd (EPA Reg. No. 100-460) directions for mushroom

housesis to use a spray dilution rate of 0.04 to 0.05 Ib a/galon and gpply “on outsde and ingde wals,
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floors and sideboards of mushroom houses after compost has been pasteurized by heeting ... and spray
over the plastic covering the beds and trays after spawning.” Potentid derma exposures in mushroom
houses may arise from workers contacting trested surfaces as al surfaces may be treated. The potential
inhaation exposures may result from air concentrations of diazinon in the mushroom house resulting from
the gpplication before or after ventilation. Additiona data are needed to estimate the potential for dermal
exposure in mushroom houses including (1) identification of mushroom house activities that may result in
dermd contact, (2) the residue levels on the sideboards and plastic covering the beds and trays, and (3)
direct dermal exposure measurements or transfer coefficients. Additional data are aso needed to
determine air concentrations of diazinon over time. In lieu of ar concentration data to caculate
exposurelrisk, HED determined an dlowable air concentration based on the inhaation LOAEL of 0.1
mg/m? from a 21-day whole body aerosol study exposing rats 6-hours per day and the uncertainty factor
of 300. The estimated 6 hour time-weighted-average (TWA) alowable air concentration is 0.0003 mg/n?
(i.e., LOAEL of 0.1 mg/m? divided by 300 UF). This calculation assumes that the rat and human activity
level for abresthing weight isequivdent.  The limit of detection (LOD) from the air sampling portion of
the diazinon lawn treatment study (MRID 449591-01) is listed as 0.0006 mg/m?® (see study resultsin this
chapter for actud ar concentration levels & specific timeintervas).

Uncertainties. The occupationa postapplication assessments are believed to be reasonable high end
representations of diazinon uses. There are, however, many uncertainties in these assessments. The

uncertainties include but are not limited to the following:

C Crop Soecific Residues: A multitude of crops are trested with diazinon and crop-specific resdue
dataare only available for two crops. Therefore, the use of the available data to “smulate”’
resdues on other crops introduces uncertainties in the setting of restricted-entry intervals. Itis
reasonable to believe that the resdues monitored in the available studies gpproximete the residues

on other crops, but the extent that these resdues might be an under- or overestimate is unknown.

C Extrapolation/Normalization of Residues: The cabbage and citrus residues were not monitored
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at the maximum application rate specified on diazinon labelsfor dl foliar treatments. Therefore,
the resdues were normalized from the rate used in the study (1 |b ai/acre for citrusand 0.5 Ib
a/acrefor cabbage) to reflect the maximum foliar application rates. Normalizing the resduesto
the maximum application rate is a Sandard practice used by HED 30 as not to underestimate the
resdues. In most cases the application rates were not extrapolated to such a degree that may
ggnificantly overestimate the resdues. However, additiond refinement of the DFR data for
berries, ornamentas, and walnuts at their higher application rates may be warranted.

Transfer Coefficients. The transfer coefficients salected are based on the activities monitored by
ARTF. A widerange of trandfer coefficients are available and are provided in HED’ srevised
policy for agricultura transfer coefficients (i.e., HED Exposure SAC Policy 3.1: Agricultural
Transfer Coefficients). The trandfer coefficients salected to represent the crop groupings are
consdered to be in the high end of the range, but not the maximum. A detailed review of the
ARTF data has not been completed at thistime.

The ornamentd diazinon use encompasses flowers (e.g., carnation and chrysanthemum) and other
types of ornamentals such as azalea, boxwood, dogwood, juniper, etic. The ARTF is currently
conducting studies to assess the exposures involved with ornamenta work activities. The
assessment of ornamenta diazinon use in this document is based on transfer coefficients for cut
flowers. Thistransfer coefficient is based on vaues obtained from Brouwer et d (1992) aslisted
in HED' s policy on transfer coefficients. Brouwer et d (1992) data are based on greenhouse
gpplications and is being used in this assessment for outdoor grown ornamentas as a high end
estimate for al ornamentals. Further refinements to this assessment can be made once the new

ARTF data are submitted.

Exposure Frequency/Duration: The amount of time (e.g., days) that aworker would be
involved in postapplication activities in diazinon trested fidds is not known with certainty.
However, based on the exposure duration for short-term exposure being defined as 1 to 7 days,
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and the intermediate-term duration from 7 days to severd months, this postapplication assessment
includes both durations. The daily exposures are caculated using the residue level predicted on a
specific day after treatment; subsequent declining residue levels (i.e., average resdues under the
dissipation curve) are not incorporated into the assessment. Therefore, the short-term assessment
is protective of workers rotating into freshly treated fields and being exposed to the same DFR
level for 1to 7 days (i.e., 1 to 7 fidlds at the day the REI expires).

For the intermediate-term assessment, the daily disspation of resdues to reflect adeclining
worker’ s exposure over more than a 7 day period was not factored into the assessment because
of (1) thelack of information pertaining to exposure frequency/duration of workersin treated
fields, (2) harvesters may travel to multiple trested fields thus encountering higher resduesin each
fidd, and (3) the time-to-effect is not reported in the 21-day dermal rabbit study. If the number of
days aworker was exposed in atreated field could be determined an average residue value could
be used in the assessment. The intermediate-term assessment is a conservative gpproach to
seiting REIs because declining resdues overtime are not factored into the assessment, and
therefore, may overdate the daily exposure aworker recelves over time. Based on the rapid

dissipation of diazinon, the intermediate-term MOES reported most likely overstate the exposures.

Timing of Application: Many of the diazinon uses involving higher gpplication rates are for
preplant soil incorporated uses. MOEs are provided in this assessment only for the foliar
gpplications (e.g., dmonds are treated at 3 |b ai/acre as adormant only application).

Children Postapplication Activities (e.g., harvesting and/or bystander): GAO (2000) raised
the following question in its report, Pesticides. Improvements Needed to Ensure the Safety of
Farmworkers and Their Children -- How can the current restricted entry intervals (REIS)
caculations which are based on body weights be protective of children? This report surmised that
“other factors being equa” the lower body weight of a child would extend the REI. However, the
dermal dose used to establish REIs is based on severd factors in addition to the median adult
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maefemae body weight induding the median adult maeffemae surface areaand the transfer
coefficient (related to body surface areq). The following caculation describes HED' s position that
the current method to estimate REIs is protective of children 12 years old that are harvesting

crops. The 12 year old age was selected from the child labor requirements in agriculture under the
Fair Labor Standards Act (FLSA). Exceptions to the FLSA include 10 year olds that are
permanent residents that “ hand harvest short season crops’ and any minors of the farm
owner/operator. The quantitative data indicate that the median body surface area (cn¥) to the
median body weight (kg) ratio of a 12 year old compared to that of an adult resultsin a 18 percent
underestimate of the child [(((child 13700 cn?/44 kg) - (adult 18440 cn?/70 kg)) / (adult 18440
cn?/70 kg)) x 100]. Historica transfer coefficient dataindicate that the higher the productivity of
aworker the higher the transfer coefficient. HED believes that it is reasonable to assume that the
productivity of a12 year old islessthan that of an adult. HED believes that transfer coefficients
for 12 year olds are lower than for adults and that the difference in the magnitude of the transfer
coefficient will nullify the 18 percent underestimate attributed to the ratio of body surface areato

body weight.

These uncertainties are inherent in most pesticide exposure assessments. The conservative nature of the

assessments, however, are believed to be protective of the worker.
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Summary of “ The Days After Treatment” to Reach the Target MOE for Hand Harvesting (a)

Table24

Crop Diazinon Specific Crops Max Foliar Days After Treatment Target MOE
Grouping Rate Achieved
(Ib ai/acre) Short-term Inter mediate- PHI
(Target MOE term (Target (days)
100) (b) MOE = 300) (c)
Low berry Blackberries, raspberries, 3 4t05 6 to7 5to7
blueberries, cranberries, (ranges from (strawberries@ 1 | (strawberry @ 1
strawberries 1t03) Ibai/A =3) Ibai/A=41t05)
Bunch/Bundle hops 1 3 5 14
Field row crop, beans, peas 0.75 3 5 7
low & medium
Field row crop, sweet corn, sorghum 1.25 7 9 7
tall
Field grown carnation, chrysanthemum
nursery (exposure dataare not 2 6to7 8 12 hr REI
ornamental’s availablefor ball/burlap
other types of ornamentals
such as azalea, boxwood,
dogwood, juniper)
Deciduous apples, apricots, 2 3to4 8 21
tree fruit cherries, figs, nectarines, (7to8for (11 to12 for
peaches, pears, plums thinning) thinning)
Tree nuts Walnuts 3 18 greater than 30 45
(almonds dormant spray
only)
Root beets, carrots, onions, 0.5 2to3 4 to5 14+
vegetables parsnips, potatoes,
radishes
Cucurbit cucumbers, melons 0.75 3 5 7
vegetables
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Table24
Summary of “ The Days After Treatment” to Reach the Target MOE for Hand Harvesting (a)
Crop Diazinon Specific Crops Max Foliar Days After Treatment Target MOE
Grouping Rate Achieved
(Ib ai/acre) Short-term Inter mediate- PHI
(Target MOE term (Target (days)
100) (b) MOE = 300) (c)
Fruiting peppers, tomatoes 0.75 2 3to4 1to5
vegetables
Brassica cole crops 0.5 3to4 5to6 7
vegetables
Leafy lettuce, parsley, spinach, 05 2to3 4t05 10+
vegetables swiss chard
Vine & trellis grapes 1 4to5 (6 for 4to5(7to8for 28
crops girdling, cane girdling, cane
turning) turning)

(a) Results are for the high end exposure activity of hand harvesting.

(b) Short-term dermal NOAEL = 1 mg/kg/day (21-day rabbit dermal study with a 100 target MOE).

(c) Intermediate-term dermal NOAEL = 1 mg/kg/day (21-day rabbit dermal study with a 300 target MOE).
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c. Residential Handler Exposure

Potentia diazinon resdential handler exposures can result from treatment of turf and ornamentd plants,
vegetable gardens, aswell asindoor use (i.e., for cockroaches, ants, etc). Residentid handler exposures
to diazinon can occur viadermad and inhaation routes during handling, mixing, loading and gpplying
activities. Theregistrants have recently agreed (July 2000) to discontinue to support the registration of
indoor uses. Thisincludes use ingde any structure or vehicle, vessd, or aircraft and/or on any contents
therein. Therefore, potential exposures and risks to resdentia handlers are not assessed for indoor uses

of diazinon.

(i) Residential Handler Exposure Scenarios

Diazinon has awide variety of outdoor residentia uses including lawn and ornamentd treatments, spot
treatments, use on vegetable gardens and around the house perimeter. The current registered |abels permit
residents to mix/load/apply both liquid and granular formulations a rates up to 4 and 4.4 1b ai. per acre,
respectively up to 4 or more times per year. Some labels do not specify alimit on number of applications,
or state gpply as needed. Diazinon is applied by many methods including spray equipment (hose-end
sprayer, handwand), and granular soreaders. Residentid handlers may receive dermal and inhdation
exposure to diazinon when mixing, loading and gpplying. All resdentid handler use patterns are consdered
to result in short-term (1-7 day) exposures.

HED evauated the following six resdentia handler exposure scenarios resulting from diazinon’ s registered

uses:

(@D} Mixing/loading/applying liquids with alow pressure handwand (spot trestment);
)] Mixing/loading/applying liquids with a backpack sprayer (pot treatment);

3 Mixing/loading/applying liquids with a ready-to-use (RTU) hose-end sprayer;
4 Mixing/loading/applying liquids with a conventiond garden hose-end srayer;
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(5) L oading/applying with a push-type spreader; and
(6) Loading/applying granules with a belly grinder (spot trestment).

In July 2000, Novartis stated that they do not plan to support the belly grinder and airless sprayer methods
of gpplication. However, HED included the belly grinder andyss for completeness, since the labels have
yet to be modified to reflect this change.

(i) Residential Handler Exposure Data Sour ces and Assumptions

The regigtrant submitted one chemical-specific handler study that assessed three residentia handler
gpplication scenarios, which was utilized to the greatest extent possible. This study conducted both
biomonitoring (i.e., urinary measurement of a unique diazinon metabolite, G-27550, following exposure)
and/or passve dosimetry measurements on 42 different residentia applicators. In addition, passive
dosmetry exposure data from a recently submitted Occupational and Residential Exposure Task Force
(ORETF) handler study was used. This study assessed residentia handler exposures to diazinon resulting
from a conventional hose-end sprayer (did type sprayer) and a ready-to-use hose-end sprayer (MRID
44972201). In this study, residents treated 5,000 ft2 of lawn a the maximum gpplication rate of 4 1b
a/acre diazinon, resulting in atotal of 0.5 1b a handled per replicate. The same ORETF study (MRID
44972201) assesed residential handler exposures to dacthal resulting from a granular push-type spreader.
This study was used as a surrogate to assess diazinon, where the residents treated 10,000 ft? of lawn at a
typicd rate of 2 1b al/acre, resulting in atotal of 0.45 Ib a handled per replicate. In the absence of
chemicd-specific data, HED rdied on information from the Draft Residentid Standard Operating
Procedures (SOPs - December 1997), and updated assumptions (2000 SOPs). The Residentia SOPs
were used to assess the backpack sprayer and the belly grinder exposure scenarios. The residentid unit
exposure numbers are derived from the Pesticide Handler Exposure Database (PHED) Verson 1.1.
Derma Unit Exposures are based on homeowner applicators wearing short deeve shirts and short pants,
and no gloves (sss, $p, ng) open mixing/loading; except for backpack sprayers. Chemical resstant gloves

are included for the backpack assessment because the "no glove' scenario is not available for hands. To
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account for the "no glove" scenario, aback calculation was conducted using a 90% protection factor to
obtain the gppropriate unit exposure vaue for a no glove scenario for backpack application. Unit

inhalation exposure estimates assume no respirator.

The following assumptions (which indude current HED standard values) were used to calculate inhalation

exposures.

* For the liquid exposure assessments, the maximum application rate from Ortho® Diazinon Ultra™
(EPA Reg # 239-2643, Liquid water base concentrate, 22.4% ai) of 4 |bs. ai/acre was assumed.

* For the granular exposure assessment,  the maximum gpplication rate from Ortho® Diazinon Soil
and Turf ™ (EPA Reg # 239-2479, granular, 4.84 % ai) of 4.4 |bs. ai/acre was assumed.

* For the liquid formulation, handlers were assumed to be using a low-pressure hand wand for spot
treatments to 1,000 ft? areas or a conventiona or ready-to-use (RTU) garden hose-end sprayer
for broadcast to a0.5 acre lawn. The 0.5 acre value is the standard HED-recommended
assumption and represents the mean to upper-percentile range of the distribution of lawn size.
Recent lawn size survey data suggest that up to 0.5 acre represents 73% of the 2,300
respondents, while nearly 16% of the respondents had lawn sizes that ranged from 0.57 to 1 acre
(Outdoor Residentid Use and Usage Survey and Nationd Gardening Association Survey 1999).
In this survey, only 2,300 respondents of 4,100 knew the size of their lawns.

* Handlers usng the granular formulation were assumed to be using a 'push type granular spreader
to treat alawn size of 15,000 ft? (0.344 acre), and abelly grinder for spot treatments to 1,000 ft?
areas. Some granular labels sate that residents should only treat 15,000 ft2 per day (0.344
acre)(EPA Reg # 100-468). HED notes, however, that some labels currently do not restrict the
areatreated (EPA Reg 3239-2479), and these label s should be modified to add such aredtriction.
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* The Residentid SOP/PHED dermal unit exposures for the backpack sprayer and the belly grinder
are5.1 and 110 mg/lb a handled, respectively. The Resdentid SOP/PHED inhdation unit
exposures for the backpack sprayer and the belly grinder are 0.03 and 0.062 mg/Ib ai handled,
respectively. These vaues are from Appendix B of the 1997 Draft SOPs for Residentia Exposure
Assesaments. As noted previoudy, the chemical-specific derma and inhdation unit exposures are
central tendency estimates based on the distribution of the data set (i.e., geometric mean for
lognorma data sets, arithmetic mean for norma data sets and median for other data distributions).

* Residentia handler weight is 70 kg.

C The overdl estimate of dermd and inhdation exposure is believed to represent central to high-end

vaues for the 0.5 acre treatment area.

Chemica-specific derma and inhaation exposure estimates from the passive dosmetry measurements,
and absorbed dose estimates from biomonitoring data were also used to the grestest extent possible.
Biomonitoring data are available for three scenarios. (1) low pressure handwand, (2), ready-to-use hose
end sprayer and (3) conventiona hose-end sprayer (MRID 45184305). HED reviewed this study ina
memorandum from D. Smegd to B. Chambliss/D. Drew, November 2000, D268247. In this sudy, the
unique metabolite of diazinon, G-27550, was measured in urine for 2-3 days following exposure. In
evauating the biomonitoring data, both the centrd-tendency (i.e., geometric mean or arithmetic mean) and
the 90" percentile absorbed diazinon dose estimate were used to estimate exposure and risks. The 90"
percentile values are presented because the biomonitoring data represent measured exposures to
individuas and are not extrapolated using high-end assumptions. As shown on Table 25, biomonitoring
studies had resdents handling 4 gdlons of product (0.021 Ib a per replicate) for handwand or 0.5 |b ai
per replicate for the hose-end sprayer to treat 5000 ft2. HED typically evaluates exposures for 0.5 acre or
21,800 ft? for the hose-end sprayer. The hose-end sprayer biomonitoring data for 5,000 ft2 will
underestimate exposure to individuals treating larger lawns. The results are reported for the 5,000 ft2
treatment area because that was consistent with packaging size and it was adso the area trested in the
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registrant study. HED notesthat diazinon is packaged in 1 quart ready-to-use containers that treat 5,000
ft2. Totreat larger lawns, additional packages would have to be purchased. HED aso extrapolated the
biomonitoring data using the mean results to 0.5 acre to be consstent with current HED-policy.

(i)  Residential Handler Risk Characterization

A summary of the short-term risk estimates for resdential handlersis presented on Table 25. MOEs for
resdentia handlers were derived by dividing the appropriate short-term NOAEL or LOAEL, shown on
Table 2, by the daily short-term dermal or inhalation exposure estimate. As noted previoudy, the short-
term derma NOAEL of 1 mg/kg/day isfrom aderma rabbit study, and therefore, no derma absorption
adjustment is necessary. For inhdation, the short-term LOAEL is 0.026 mg/kg/day based on awhole
body rat inhaation study. The biomonitoring data exposure estimates were compared to the short-term
oral NOAEL of 0.25 mg/kg/day. An ord NOAEL was selected in the absence of an absorbed dermal
NOAEL, asthe mgority of exposureis viathe derma route. The target MOE is 100 for handler short-
term dermd residentid exposuresto diazinon, and aso for the biomonitoring exposure estimates. For
resdential handler inhalation exposures of any duration, the target MOE is 300. MOEs below thislevel

would represent arisk concern.

As noted previoudy for occupationd handlers, HED estimated totd derma and inhdation risk usng an
aggregate risk index (ARI) because of different target MOE for dermal (MOE=100) and inhdation
(MOE=300) exposure routes. Thetarget ARI is$1 (i.e, ARIslessthan 1 would exceed HED's level of

concern).

Exposure and risk estimates for the resdential handler scenarios are shown on Table 25. Estimated risks,
expressed as MOES, for dl resdential handler scenarios are less than 100 for derma and 300 for

inhaation based on unit exposures from passive dosmetry data, except for inhdation MOEs for the push-
type spreader scenario (MOE=1,300). Therefore, these scenarios exceed HED's leved of concern. HED
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aso evauated resdentia handlers wearing long pants for the push-type granular spreader. As shown on
Table 25, the derma MOEs for this scenario with short pants and long pants are 68 and 520,
respectively, indicating that the mgjority of the dermal exposureisto the lower legs. HED policy isto
assume residents wear short pants because it is difficult to enforce clothing requirements for homeowners.
HED notes that current diazinon granular labels (EPA Reg No. 239-2479, 100-468) do not recommend
gpplicators wear long pants.

Biomonitoring data were also available for three scenarios. (1) low pressure handwand, (2) ready-to-use
hose end sprayer, and (3) and conventional hose-end sprayer (MRID 45184305). As shown on Table
25, the MOEs based on central tendency and 90" percentile exposure estimates as measured in the study
(i.e,, 5,000 ft?) are greater than 100, and therefore do not exceed HED's level of concern, except for the
90™ percentile conventional hose-end sprayer (MOE=27). However, the geometric mean biomonitoring
exposure estimates for the ready-to-use hose-end sprayer or the conventional hose-end sprayer
extrapolated to 0.5 acre result in MOEs less than 100, and therefore, exceed HED's level of concern.
These MOEs represent total exposure, because they are based on atotal absorbed dose resulting from
primarily derma and inhaation exposure.

Asshownon Table 25, dl the ARIsareless than 1, and therefore exceed HED's level of concern for
resdentid handlers, except for resdents wearing long pants during granular gpplication with a push type
spreader to 0.34 acres (ARI=2.4). These ARIs range from 0.03 for the liquid conventional hose end
Sprayer assessment using the ORETF data to 0.89 for the backpack sprayer using the Residentia
SOPSPHED unit exposure estimates. 1t should be noted that HED has more confidence in the chemical-
specific exposure and risk estimates for the low-pressure handwand (ARI=0.38-0.25) than the exposure
and risk estimates based on low quality data available for the surrogate data from PHED (e.g., back
caculaing ano glove scenario using a protection factor, 11 replicates, and C grade data). The PHED
data may underestimate exposure and risks due to the rdatively high volatility of diazinon (vapor pressure
of 1.4x10* mmHg) relative to the chemica surrogate datain PHED.
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Uncertainties. Asnoted previoudy, dl risk assessments involve the use of assumptions, judgement and
available reliable data to varying degrees. Often, the available data are not the ided data for evaluating
potentia exposure scenarios. Thisresults in uncertainty in the numerica estimates of risk. Consderation of
the uncertainty inherent in the risk assessment process permits better evauation of the risk assessment and
understanding of the possible human hedlth impacts. Risks estimates may be overestimated or
underestimated to varying degrees. The most significant uncertainties are discussed below.

As mentioned previoudy, the diazinon-specific biomonitoring results may underestimate exposure and risk.
While biomonitoring data are typically preferred for assessing exposures, HED believes the biomonitoring

results for diazinon may underestimate exposure and risk primarily dueto:

D Possible incomplete urine collection for some individuas (at least 9 of 42 individuas
gppeared to have low urine volumes). Creatinine measurements were not provided to

assig in the determination of complete urine collection.

2 Thereisalack of pharmacokinetic data for the G-27550 metabolite following dermd and
inhdation exposure. HED estimated biomonitoring doses assuming the urinary metabolite
G-27550 represents 7.9% of diazinon exposure based on a human ora pharmacokinetic
study, which may not reflect dermal or inhaation exposures.

For these two reasons, Pest Management Regulatory Agency (PMRA) in Canada does not consider the
biomonitoring results to be acceptable for use in generating handler exposure estimates (persond
communication with Kristen Macey, 11/21/00).

3 The biomonitoring risk estimates are based on residents handling 0.5 Ib a per replicate for
hose-end sprayer to treat 5000 ft?, while HED typicaly evauates a 0.5 acre or 21,800 ft2

lawn trestment for the hose-end sprayer.
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4 Biomonitoring results (based on dermd and inhalation exposure) are compared to the
short-term oral NOAEL of 0.25 mg/kg/day to caculate MOESs. HED notes that the
ghort-term inhaation LOAEL of 0.026 mg/kg/day is at least 10 times lower than the oral
NOAEL. There are Sgnificant uncertainties in comparing biomonitoring data resulting
from derma and inhaation exposure to ord toxicity data because of differencesin
pharmokinetics and toxicity for the routes of exposure. HED believesit isinappropriate to
compare the total absorbed dose to the inhaation LOAEL because most of the exposure
Isviathe dermd route. In addition, the available derma absorption data are variable and
do not alow adjustment of the dermal NOAEL of 1 mg/kg/day to an absorbed dose (i.e.,
dermal absorption ranges from <1 to 58% depending on individual, and equipment type
based on MRID 45184305).

A factor that may contribute to the possible over-estimation of risk isthat a 21 day inhalation endpoint

based on whole body exposurein rats, and a 21 day dermal endpoint in rabbits were used to assessa
short-term (often single day) exposure scenario.
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Table 25

Short-Term Residential Handler Exposure and Risk Estimates

Dermal Inhalation | Application Amount Aggregate

Data Source Unit Unit Rate Handled Daily Dose (mg/kg/day) MOE Risk
Exposure Exposure Exposure (Ib ai/facre) | per Day or Index
Scenario (mg/lb ai) (mg/lb ai) (@] Area Dermal (e) Inhalation (f) Dermal Inhalation (ARI) (1)
(Scen. #) (a) (b) Treated (9) (h) (1 needed)

()
Mixing/Loading/Applying Liquids
Liquid Novartis Study 12.38(GM.) 0.159(GM.) 4 10001t 0.016 0.00021 62 130 0.25
Low Pressure (MRID passive passive (0.023
Handwand (1) 45184305) dosimetry dosimetry acre)
Biomonitoring 0.021lbai 0.00075 (A.M.) 330(AM.) NA
(see Dose estimates) (4 gallons) 0.0014 (90" percentile) 180 (90™ percentile)
(total absorbed dosefrom (total dose) (i)
biomonitoring study)
Backpack Residential 5.1() 0.03(j) 4 10001t 0.007 0.0004 150 660 0.89
Sprayer (2) SOPS/PHED (0.023
acre)
Liquid Novartis Study 158(G.M) 0.0457 4 0.5 acres 0.045 0.00131 22 20 0.051
Ready-to-Use (MRID (n=11) GM)
Garden Hose End 45184305) passive (n=11)
Sprayer (3) dosimetry passive
dosimetry
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Table 25

Short-Term Residential Handler Exposure and Risk Estimates

Dermal Inhalation | Application Amount Agoregate
Data Source Unit Unit Rate Handled Daily Dose (mg/kg/day) MOE Risk
Exposure Exposure Exposure (Ib ai/acre) | per Day or Index
Scenario (mg/lbai) | (mg/lb ai) © Area Dermal (e) Inhalation (f) Dermal Inhalation | (ARI) ()
(Scen. #) (a) (b) Treated (9) (h) (1 needed)
(d)
Biomonitoring 5,000ft? 0.00061 (G.M.) 410(G.M.) NA
(see Dose egtimates) (0.11 acre) 0.0022 (90" percentile) 110 (90" percentile)
(n=15) (total absorbed dosefrom (total dose) (i)
biomonitoring study)
O5acres 0.00266 (extrapolated from G.M.) 94 NA
ORETF 26(GM) 0.011(GM.) 4 05acres 0.074 0.00031 13 83 0.09
Diazinon Study (n=30) (n=30)
(MRID passive passive
44972201) dosimetry dosimetry
Combined Data 23(GM) 0016 (G.M.) 0.066 0.0046 15 57 0.084
from Novartis 3B (mex) 0.16 (max)
and ORETF (n=41) (n=41)
Studies passive passive
dosimetry dosimetry
Liquid Novartis Study 468(GM.) 0.0114 4 05acres 0.134 0.00033 7 80 0.058
Conventiona (MRID (n=12) (GM)
Hose End 45184305) passive (n=112)
Sprayer (4) dosimetry passive
dosimetry
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Table 25

Short-Term Residential Handler Exposure and Risk Estimates
Dermal Inhalation | Application Amount Agoregate
Data Source Unit Unit Rate Handled Daily Dose (mg/kg/day) MOE Risk
Exposure Exposure Exposure (Ib ai/acre) | per Day or Index
Scenario (mg/lb ai) (mg/Ib ai) (© Area Dermal (e) Inhalation (f) Dermal Inhalation | (ARI) ()
(Scen. #) (a) (b) Treated (9) (h) (1 needed)
(d)
Biomonitoring 5,000ft? 0.00096 (G.M.) 260(G.M.) NA
(see Dose estimates) (0.11 acre) 0.0092 (90" percentile) 27 (90" percentile)
(n=14) (total absorbed dosefrom (total dose) (i)
biomonitoring study)
O5acres 0.0042 (extrapolated from G.M.) 60 NA
ORETF 109(GM.) 0016(GM.) 05acres 0.311 0.00046 3 57 0.03
Diazinon Study (n=30) (n=29)

(MRID passive passive
44972201) dosimetry dosimetry

Combined Data 86(GM.) 0.015(GM.) 0.246 0.00043 4 61 0.034
from Novartis 49 (max) 0.089 (max)

and ORETF (n=42) (n=40)
Studies passive passive
dosimetry dosimetry
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Table 25

Short-Term Residential Handler Exposure and Risk Estimates

Dermal Inhalation | Application Amount Agoregate
Data Source Unit Unit Rate Handled Daily Dose (mg/kg/day) MOE Risk
Exposure Exposure Exposure (Ib ai/acre) | per Day or Index
Scenario (mg/lb ai) (mg/lb ai) (0) Area Dermal (e) Inhalation (f) Dermal Inhalation | (ARI)(l)
(Scen. #) (a) (b) Treated (9) (h) (1 needed)
(d)
Loading/Applying Granules
Granular ORETF Study 068 (GM) 0.00091 44 0.344 0015 (G.M) 0.00002 (G.M) 68 1,300(GM.) 059 (G.M)
Loading/- with Dacthal (mex 7.9) (GM) (madimum) aores
Applyingwitha (MRID (shorts, (15,000
Push Type 44972201) short sleeved t?)
Spreader (5) shirt, no
gloves)
0.089(G.M) 0.002 520 24
(052 max)
(long pants,
short sleeved
shirt, no
gloves)
Granular (Belly Residential 110 (k) 0.062 (k) 44 1,000ft? 0.159 0.00009 6.3 290 0.059
Grinder) (6) SOPs/PHED (madimum) (0.023

NA = Not applicable

G.M. = Geometric mean

A.M = Arithmetic mean

(a)
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(b)

(c)

(d)

(€)

(f)

(9)

(h)
(i)

0

(k)

U]

distributed data sets. Otherwise, dermal unit exposure were values from Residential SOPs draft December 1997/PHED. Baseline dermal exposure assumes
short pants, short sleeved shirt, and no gloves clothing scenario.

Inhalation unit exposure from chemical -specific studies based on geometric mean for lognormally distributed data sets or the arithmetic mean for normally
distributed data sets. Inhalation unit exposure values from PHED are from Residential SOPs draft December 1997 (no respirator).

Application rate is based on the Registrant Study, MRID #449591-01, and the |abels, Ortho® Diazinon Ultra™ (EPA Reg # 239-2643, Liquid water base
concentrate, 22.4% ai, application rate = 4 |bs. ai/A), Ortho® Diazinon Soil and Turf ™ (EPA Reg # 239-2479, granular, 4.84 % ai, application rate = 4.4 bs.
ai/A).

Amount handled per day values are EPA estimates of acreage treated found in the Residential SOPs draft December 1997.Two lawn sizes were eval uated for
push-type spreader based on the labels. One label (EPA Reg # 100-468) restricts the area treated to 15,000 ft? (0.344 acre), however another label (EPA Reg
# 239-2479) does not limit the lawn treatment area, and therefore the HED standard default value of 0.5 acres was assessed.

Dermal daily dose (mg/kg/day) = daily unit exposure (mg/lb ai) x application rate (Ib ai/acre) x amount handled per day (acres) / body weight (70 kg).
Inhalation daily dose (mg/kg/day) = inhalation unit exposure (ug/lb ai) x application rate (Ib ai/acre) x amount handled per day (acres) x conversion factor (1
mg/1,000 ug) / body weight (70 kg).

Dermal MOE = dermal NOAEL (1 mg/kg/day) / daily dose (mg/kg/day).

Inhalation MOE = LOAEL (0.026 mg/kg/day) / daily dose (mg/kg/day).

Biomonitoring results based on residents handling 4 gallons of product (0.021 Ib ai per replicate) for hand wand or 0.5 Ib ai per replicate for hose-end
sprayer. Doseis estimated assuming that the urinary metabolite G-27550 represents 7.9% of diazinon exposure. This estimate isfrom a human oral
pharmacokinetic study, and does not reflect dermal or inhalation exposures. Inthe absence of reliable dermal absorption data, the total absorbed doseis
compared to the short-term oral NOAEL of 0.25 mg/kg/day. There are significant uncertaintiesin comparing biomonitoring data resulting from dermal and
inhalation exposure to oral toxicity data because of differencesin pharmokinetics and toxicity for the routes of exposure.

Dermal unit exposure for the backpack sprayer has low confidence, 8-9 dermal replicates of grades ABC data and 23 hand replicate data of ABC grades.
The inhalation unit exposure has high confidence, and 40 replicates of AB grade data.

Dermal unit exposure for the belly grinder has medium confidence, 20-45 dermal replicates of grades ABC data and 70 hand replicate data of all grades. The
inhalation unit exposure has medium confidence, and 80 replicates of ABC grade data.

Aggregale Risk Index (ARl) =M OEcaquIated I'M OEacceptabIe where ARIdermal =M OEcaquIaled dermal I'M OEacceptabledermaI, ARI inhalation —
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M OEcaIcuIatedinhalation/ MOEacceptabIeinhalation ' and ARI (tOtal) =1/ (]JARIdermal +1/ ARIinhalation)
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d. Resdential/Recreational Postapplication Exposures and Risks

EPA has determined that there are potential postapplication exposures to residents/individuas entering
treated areas both indoors following residential/commercid/ingtitutiona trestment (i.e., homes, schools,
day care centers, etc) for cockroaches, or other insects and outdoors following turf treatment (i.e., homes,
schools, parks, playgrounds, bal fields, etc). In addition, there is a potentia for inadvertent ora exposure
to children from egting diazinon-treated soil, grass and/or granules, or placing their fingersin their mouths.
For residentia postapplication activities, the exposure duration is expected to be short-term (1 to 7 days),
except pet collar use, which is consgdered to be potentialy long-term. Details of this assessment are
presented in amemorandum from D. Smegd/T. Leighton to B. Chambliss and D. Drew, November 30,
2000, D270837.

() Postapplication Exposure Scenarios

Potential resdentia postapplication exposures may occur as aresult of turf trestment by residents or
professond lawn care operator (LCOs). Specificaly, adult and child exposures were evaluated as a
result of both liquid and granular diazinon lawn trestments that could occur in both residentia and
recreationa settings (i.e., parks, playgrounds). Adults and children may be exposed to diazinon from
dermal contact with treated turf and from inhalation of airborne concentrations. Toddlers may aso receive
short-term ora exposure from hand-to-mouth and object to mouth activities and from incidenta ingestion
of soil or pegticide granules during post-gpplication activities. HED dso evauated inhdation and derma
exposures resulting from indoor crack and crevice use, and derma exposure from pet collar use. As
noted previoudy, the registrant agreed in July 2000 to cancdl dl indoor uses of diazinon. Nevertheless, the

assessments are provided for completeness.

All exposures were assumed to be of short-term duration (1-7 days), except pet collar use, which was
considered to be potentialy long-term. HED evauated the following 9 postapplication exposure scenarios

asociated with liquid and granular turf trestment and indoor uses:
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(@D} Dermal absorption of diazinon residues on treated turf (adults and children);

)] Incidenta ingestion of diazinon residues resulting from hand to mouth activities on trested turf
(children);

3 Incidentd ingestion of diazinon residues resulting from object to mouth activities on treated turf
(i.e., turf mouthing) (children);

4 Incidental ingestion of diazinon residues resulting from soil ingestion (children);

(5) Ingestion of diazinon granules on treated turf (children);

(6) Inhaation of arborne diazinon resdues above treated turf (adults and children),

(7 Inhalation of airborne diazinon residues following crack and crevice treatment (adults and
children);

(€)] Derma absorption of diazinon residues following crack and crevice trestment (children); and

9 Dermal absorption of diazinon resdues from fur of pets wearing pet collars (adults and children).

HED isin the process of revisng the Resdential Exposure Assessment SOPs. This process may identify
gpecific areas of further concern with respect to diazinon and exposure to the genera population. For
example, some of the secondary exposure pathways that EPA is currently examining include exposures
resulting from residue tracked into homes from outdoor use, indoor dust, spray drift, exposuresto farm
worker children; and exposures to children in schools. Currently, there are no methods available to
evauate these potential exposure pathways. These scenarios however, may be evauated in the future
pending revisons to the resdential SOPs.

(i) Data Sour ces and Assumptionsfor Postapplication Exposure Calculations

Lawn Treatment

The post-gpplication lawn assessment is based primarily on chemical-specific data from the turf

transferable resdue (TTR) study submitted by the registrant, Novartis, in December 1999 (MRID
44959101). Thisstudy measured TTRs and air concentrations on the day of lawn treatment for both
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granular and liquid formulated products.  This study is discussed below in more detail. Other chemica-
specific sudies submitted by the Registrant were reviewed and considered of insufficient quality for risk
assessment (MRIDs 40204901, 42063301). In addition, HED relied on generic assumptions as specified
by the newly proposed Residentia SOPs (2000) and recommended approaches by HED’ s Exposure
Science Advisory Committee (ExpoSAC) to assess children contacting recently treated turf. The SOPs
use a high contact activity based on the use of Jazzercise® to represent the exposures of an actively
playing child. The proposed assumptions are expected to better represent residential exposure and are
dill consdered to be high-end, screening level assumptions. HED management has authorized the use of
the revised residential SOPs that were presented to the FIFRA Scientific Advisory Pand (SAP) in
September 1999. Therefore, HED has deviated from the current Residential SOP assumptions and uses
the proposed assumptions to calculate exposure estimates.

The exposure estimates for granular and liquid formulations are based on the maximum application rate of
4.4 |bsa/acre and 4 Ibs ai/acre, respectively. BEAD estimates that approximately 4 |b ai/acre isaso the
average rate for turf treatment by LCOs and in parks and other recrestiona aress, dthough the typical
goplication rate for school playing fiddsis 2.4 Ib a/acre (memo from A. Halvorson, Quantitative Usage
Anaysis (QUA) for Diazinon, January 1, 1999).

The following chemica-specific sudy was submitted by the registrant and reviewed by HED in memo
from J. Cruz to B. Chambliss and C. Eiden, March 15, 2000 (D229848, D240464, D246141, and

D261475):

Turf Study MRID # 449591-01

This 1999 study was conducted in response to an EPA Specia Data Cal In Notice (March 3, 1995, and
February 1998 amendment) for Residential Re-Entry Exposure. Novartis conducted the diazinon turf
transferable resdue (TTR) and dissipation study in three different states; which are Georgia, Cdifornia,
and Pennsylvania. This study was aso conducted in accordance with EPA, FIFRA Good L aboratory
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Practice Standards (GLP) 40 CFR Part 160 (October, 1989), and was designed to meet al the
requirements of the Agency's Pesticide Assessment Guidelines, Subdivison K, Exposure, Series 132-1 (a)
(Series 875- Occupationa and Residential Exposure Test Guiddines, 875.2100). The test protocol
template was developed by the Outdoor Residential Exposure Task Force (ORETF) for use by Task
Force member companies when conducting turf transferable residue studies. The turf transferable method
used in this sudy is called the Modified Cdifornia Roller Method, which was sdected by the ORETF.
The two primary formulations of diazinon that are used in the resdentia market are the granular and the
liquid. The Water-Based Concentrate (WBC) was developed to reduce the odor associated with the
solvent-based emulsifiable concentrate, which is being phased out of the market place.

TTR data were collected when the turf was dry at 4, 8, 24 and 48 hours postapplication. The air samples
were collected three feet above the treated turf a 0-2, 2-4 and 4-8 hour intervals. Four cloth samples,
and four air samples were collected per interva per geographic location. The qudity of the data were
good for the TTRs, and the ambient airborne samples. The air concentrations represent aerosol and
particulate levels since no vapors were detected in the 0-2 hour sampling interval. HED has requested
vapor residue data from the registrant beyond 2 hours postapplication because it is likely that vapors
would not be detected until the turf has dried, approximately 1-2 hours postapplication.

HED evauated this study and has derived environmenta concentrations for use in assessng
postapplication exposures and risks to adults and children (1-6 yrs). Table 13 presentsthe TTRs,
didodgeable foliage residue, soil residue and air concentrations based on thisstudy. The TTR and air
concentrations are presented for each geographic location, and as an average across locations. The values
for each location represent an average of 4 samples. The average air concentrations per time interva (O
2, 2-4 and 0-4 hours) are aso presented by location. As shown on Table 13 diazinon air concentrations
were below the limit of detection following granular treetment in Georgia and Cdifornia up to 4 hours after
gpplication. However, some air concentrations increased dightly in Cdifornia4-8 hours postapplication
for non-irrigated granular treated turf (3 to 4 fold increase over 0-2 hour levels).  In addition, the air

concentrations decrease with time following liquid turf trestment, with levels either non-detectable or 2 to
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10 times lower than initid concentrations by 8 hours postapplication. Generaly, the air concentrations
were lower for irrigated turf then for non-irrigated turf treated with the liquid or granular formulated
products. For the granular treatment, two locations (Georgia and California) had non-detectable air
resdues for both irrigated and non-irrigated lawns up to 4 hours &fter trestment, while in Pennsylvania,
irrigation appeared to reduce air levels to non-detectable levels. The granular labels require watering the
lawn following gpplication, dthough the liquid labels recommend watering the lawn ether prior to trestment
(for above ground pests) or following treatment (for underground pests) depending on the pest of concern.

For inhdation, HED assessed a 0-2 hour time interval because it is possible that a child or adult could
enter the treated turf during or immediately after gpplication. HED also evauated exposures and risks
associated with 2-4 hour and 0-4 hour average air concentrations to address the Registrants comments,
and to provide arange of possible inhaation risk estimates that could result from turf treatment. 1tislikely
that individuaswill not be on turf trested with liquid formulations until after it has dried, which is usudly 1-
2 hours following gpplication.

Derma and Incidental Ora Exposure Assumptions:

The exposure estimates for the derma and incidenta ora pathways are presented on Table 14. The
following assumptions which are based on current HED standard values were used to calculate dermal

and ora exposures for diazinon applied to turf:

* Application rate of 4 Ib ai/acre for liquid formulated products (EPA Reg #239-2643) and
gpplication rate of 4.4 Ib ai/acre for granular formulated products (EPA Reg # 239-2479), which
represent both the maximum and average rates based on BEAD (QUA memo from A. Halvorson,
1-29-99).

* The turf trandferable resdues (TTR) were obtained from a diazinon-specific ssudy (MRID
4459101) and used to assess derma exposures only.
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The transfer coefficients (TC) are 14,500 and 5,200 cn¥ for adults and children, respectively
based on Jazzercise data (updated assumption to Residential SOPs 2000). These TCs represent
individuals wearing short pants, short deeved shirts and occasionally footwear.

Thefraction of a available for transfer to hands from foliage is 0.05 (5% ) or the amount applied
based on current HED ExpoSac Policy (minute meeting notes, 9/14/2000). The TTR vaue of
0.049% based on turf trestment with aliquid formulation (MRID 44959101) was not used
because the methodology used to obtain a TTR vaue is not appropriate for ng "wet or
sticky" hands of children, and could underestimate incidental ord exposuresto children. The TTR
data are designed to assess dermal exposure to pesticides using the choreographed activity
Jazzercise, measured on dry cotton dosimeters, and do not address the transferability of residues
by hands wetted with saliva. The 5% transfer factor is based on data by Clothier (1999).
Didodgeable foliar residue data from a 1984 Cdifornia study (MRID 40202901) based on
washing grass clippings report average DFRs of 0.8% to 5.7% depending on the methodol ogy.
Hand surface areais 20 cn? which represents the mean palmar surface area of 3 fingerson a
toddler (updated assumption to Residentia SOPs 2000).

The saliva extraction factor 0.5 (50%)(updated assumption to Residential SOPs 2000).

The frequency of ord hand-to-mouth exposure events is assumed to be 20 events/hr for short-
term exposure (updated assumption to Residential SOPs 2000).

The exposure time is assumed to be 2 hrs/day. Thisis based on the 95" percentile vaue (i.e,, 121
minutes) for playing on grass for ages 1-4 years (Draft Residentiad SOPs December 18, 1997).
The ingestion rate for grass and soil are assumed to be 25 cn?/day (i.e., 2.x2 inches or 4 in?) and
100 mg/day, respectively (Draft Residential SOPs December 18, 1997). The surface areafor
grassisintended to represent the gpproximate area from which a child may grasp a handful of
grass or mouth an object such asatoy. HED believesthis represents an upper-percentile vaue.
The s0il ingegtion vaue is the mean soil ingestion rate for children 1-6 years.

The body weights are assumed to be 70 and 15 kg for adults and children, respectively (Draft
Residential SOPs December 18, 1997).

The overdl estimate of derma and ora exposure represents centra to high-end vaues.
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Incidentd |ngestion of Pedticide Granules

The ExpoSAC recommended that ord exposures among toddlers from incidenta ingestion of pesticide
granules that have been applied to lawns be cdculated in addition to the ora exposure from hand-to-
mouth contact. The SAC aso suggested that the granular ingestion scenario be considered an individua
episodic event that should not be aggregated with other non-dietary or dietary exposure scenarios. HED
conducted a screening level assessment of ord exposure for dry pesticide materids that may be ingested
by toddlersthat play in treated areas. No information regarding the granular Sze was available. The

following assumptions were used to estimate the daily oral dose:

* The assumed ingestion rate for dry pesticide formulations (i.e., pellets and granules) is
0.3 gram/day for children (age 3 years). Thisis based on the assumption that if 150 pounds of
product were applied to a¥2-acre lawn, the amount of product per square foot would be
approximately 3 g/ft?, and a child would consume one-tenth of the product avalable in asquare
foot. Thisisbelieved to be an upper-percentile assumption.

* Toddlers (age 3 years), used to represent the 1 to 6 year old age group, are assumed to weigh 15
kg. Thisisamean of the median vaues for mae and femae children.

* Ortho® Diazinon Soil and Turf ™ (EPA Reg # 239-2479, Granular) contains 4.84 % ai.
Therefore, it was assumed that Fraction, F = 0.0484.

* The dose estimates generated using this method are based on some centrd tendency (i.e., body
weight) and some upper-percentile assumptions (i.e., ingestion rate of dry pesticide formulation,
and maximum gpplication rate for short-term assessments) and are considered to be representative
of high-end exposures. The uncertainties associated with this assessment slem from the use of an
assumed ingestion rate of dry pesticide formulation. The dose estimates are considered to be
reasonable high-end estimates.

Inhaation Exposure Assumptions,
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The inhaation exposure estimates are presented on Table 14. The following assumptions were used to
edimate the daily inhalation dose:

* The air concentrations from the chemical-specific study (MRID 44959101) for the 0-2 and 2-4
hour concentrations were evauated, in addition to the 0-4 hour average. Both the 0-2 and 0-4
hour concentrations were evaluated to assess children that may wander onto trested lavns before
they have dried.

* The geographic average ar concentration was evauated for liquid turf trestment. For granular turf
treatment, inhaation risks were not assessed following lawn irrigation because dl air
concentrations were non-detectable. For non-irrigated granular lawn treatment, only Pennsylvania
was assesssed because air concentrations were non-detectable in Caifornia and Georgia

* The hourly inhdation rate for adults of 1 m?/hr for light activities is the value recommended by
USEPA Exposure Factors Handbook, pg 5-24. For young children (1-6 years of age), a
ventilation rate of 0.7m%hr was used. Thisvaueis based on datafor play and walking activities
(for children 3-5.9 years based on Adams 1993, pg 5A-3 of Exposures Factors Handbook), and
a 5o represents the average of 1 hour light activity and 1 hour of moderate activity for children ages
3-<10 years based on data from Layton 1993 (i.e., average of 0.5 mé/hr for light activity and 1
mé/hr for moderate activity, pg 5-16 Exposure Factors Handbook). In generd, thereis a paucity
of ventilation data for children less than 6 years of age. One study reports ventilation rates for a6
year old child average 0.83 m/hr for light activities (range 0.3 to 1.9 m¥/hr) and average 1.99
m?/hr for moderate activities (range 1.7 to 2.6 m*/hr), but determined these data were not
appropriate to assess a 1-6 year old (pg 5A-7, of EFH). HED did not use the USEPA
recommended inhdation rate of 1 m*hr for children (on page 5-24 of Exposure Factors
Handbook) because this vaue isfor children of al ages (infants to 18 years of age) and does not
match the 15 kg child assessed in thisandyss.

* The exposure time is assumed to be 2 hrg/day. Thisis based on the 95" percentile value (i.e.,, 121
minutes) for playing on grass for ages 1-4 years (Draft Resdentid SOPs December 18, 1997).
This value could overestimate exposures for children that contact treated lawns less than 2
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hours/day, but could underestimate exposures for children that play for more than 2 hours/day on
treated lawns.
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Table13

Estimated Environmental Concentrationsfor Diazinon following Turf Treatment (M RID 44959101)

(Day of Treatment) (a)

Disl I ) ) ) Average Air Concentrations
Islodgeable Air Concentrations (ug/sample) at 1.5 L/min (e)
foliage (ng/m?) (f)
Average Turf
i residue
Transferable Residue
(TTR) (DFR) Soil Non-Irrigated Irrigated Non-Irrigated Irrigated
(Residue Residue
L ocation (Hg/cm?) (b)
available for (ng/g)
hand transfer d) 04
0-2 2-4 0-4 0-2 2-4 0-4 0-2 2-4 0-4 0-2
— from Grass) D-aHr Hr
irrigatio (ng/ cm?) Hr Hr Hr Hr Hr Hr Hr Hr Hr Hr
irrigatio
? n ©
n
Liquid
GA 0.0053 0.0032 0.092 | 0.077 | 0.084 || 0.071 | 0.069 0.07 0509 | 0.428 | 0.469 || 0.394 | 0.383 | 0.389
CA 0.022 0.0049 1.02 0.36 0.691 || 0.296 | 0.077 | 0.187 || 5652 | 2.055 | 3.836 || 1.644 | 0.428 | 1.039
2.2 30
PA 0.016 0.0033 0.87 0.275 | 0573 || 0.188 | 0.213 0.2 4836 | 1.535 | 3.178 || 1.044 | 1.183 111
Average 0.014 0.00382 0.66 0.237 | 0.449 || 0.185 0.12 0.152 3.66 134 2.49 1.03 0.665 0.85
Granular
GA 0.0019 0.000664 ND (<0.1) (g) ND (<0.1)(g) ND (<0.578) (g) ND (<0.578)
CA 0.00072 0.000449 25 33 ND (<0.16) (g) ND (<0.16) (g) ND (<0.856) (g) ND (<0.856)
PA 0.0018 0.00132 0.109 | 0.264 | 0.187 ND (<0.138) (g) 0.606 | 1.466 | 1.036 ND (<0.138)
—
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Table13

Estimated Environmental Concentrations for Diazinon following Turf Treatment (M RID 44959101)

(Day of Treatment) (a)

i Average Air Concentrations
Dislodgeable Air Concentrations (ug/sample) at 1.5L/min (€)
foliage (Hg/m?) (f)
Average Turf
. residue
Transferable Residue
(TTR) (DFR) Soil Non-Irrigated Irrigated Non-Irrigated Irrigated
(Residue Residue
L ocation (Mg/cm?) (b)
available for (ng/g)
hand transfer (d) 04
0-2 2-4 0-4 0-2 2-4 0-4 0-2 2-4 0-4 0-2
— from Grass) o dHr Hr
o irrigatio (ng/ cm?) Hr Hr Hr Hr Hr Hr Hr Hr Hr Hr
irrigatio
’ n ©
n
Average 0.0012 0.000812 0.079 | 0.131 | 0.105 ND (0.132) (g 0.441 | 0.728 | 0.585 ND (<0.132) (g

(a)

(b)

(c)

Application rate is based on the Registrant Study, MRID #449591-01, and the |abels, Ortho® Diazinon Ultra™ (EPA Reg # 239-2643, Liquid water base

concentrate, 22.4% ai, application rate = 4 |bs. ai/A), Ortho® Diazinon Soil and Turf ™ (EPA Reg # 239-2479, Granular, 4.84 % ai, application rate = 4.4 |bs.

ai/A). Samples were taken from the plots during three sampling time intervals on the day of application (DAT-0) ; they were: Post-app, 4 hours, and then 8

hours.

Turf transferable residue (TTR) is from adiazinon chemical specific (Novartis) Study (MRID #449591-01). The highest amount of residues were taken from

the day of application (DAT-0), which appears to be within 1-4 hours after application, depending on the formulation. All liquid TTR values were collected

immediately postapplication. The Granular TTR values were collected immediately postapplication for Georgia and 4 hours after application for California

and Pennsylvania.

Dislodgeable Foliar Residue (ug/cm2) = Application Rate (Ib ai/A) * F (Fraction ai available or 0.05 as default) * 4.54E+8 ug/lb * 2.47E-8 A/cm2. It should be

noted that the highest percentage of residues available from turf, of an application rate of 4 Ibs. ai /A, treated with liquid formulated diazinon spray, was 0.05
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% (California).

(d) Soil concentration (ug/g) = Application Rate (Ib ai/A) * 1/cm * 4.54E+8 ug/lb * 2.47E-8 A/cm2 * 0.67 cm3/g soil.

(e) Airborne concentrations are based on a diazinon chemical specific (Novartis) Study (MRID #449591-01). Values represent the average of 4 samples per
location from non-irrigated turf treatment over a 2-hour interval. The Registrant took samples for 8-hrs within the study on the day of application. Air
concentrations adjusted for the low dose field fortification recoveries of 85.8% for Georgia, 58% for California and 64.7% for Pennsylvania.

() Air concentration (ug/m®) = [[air sample from study (ug/sample)] / [1.5 L/min* 120 min]] * 1000 L/m®

(9) Inhalation risks were not assessed because all air concentrations were non-detectable.
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Crack and Crevice Treatment

The registrant has recently decided (July 2000) not to support indoor uses of diazinon. Thisincludes use
indde any Structure or vehicle, vessd, or arcraft and/or on any contents therein, as noted previoudy in this
document. The registrant submitted severa studies that assessed residentia post-application exposures.
However, only oneindoor study was of sufficient quality to usein risk assessment (MRID No. 443488-
01). These studies are reviewed memo from J. Cruz to B. Chamblissand C. Eiden, March 15, 2000
(D229848, D240464, D246141, D261475).

Table 15, below, presents the daily indoor inhdation exposure results caculated using the results from the
registrant-submitted sudy (MRID 44348801), which summarizes air monitoring data from severa studies.
According to these sudies, the greatest potentid for post gpplication inhalation exposure to diazinon
occurs during the 24 hours following the indoor application of diazinon. Based on the monitoring data
from the three sudies, a time 0 and 24 hours, an average indoor air concentration of 37.8 pug/m?® was used
asthe indoor air concentration of diazinon during the first 24 hours after indoor gpplication. The Agency
default daily inhalation volume of 15.2 mP/day for an adult was used to estimate the daily inhaled dose.
Based on a 70 kg body weight, the daily inhded dose of diazinon during the 24 hours following indoor
gpplication was cdculated. The daily adult inhalation exposure-first 24 hours post gpplication was 8.2
Ho/kg/day. The dally toddler inhaation exposure-first 24 hours post gpplication using 15 kg for body
weight and 8.7 mf/day inhaation volume (Agency default) was caculated to be 21.9 ug/kg/day.

Using the EPA’s Non-occupational Pesticide Exposure Study (NOPES) Jacksonville summertime average
indoor air concentration of 0.32 pg/m? (95™ percentile = 1.9 ug/n) , which represents a reasonable
upper-bound estimate for this geographica area of diazinon air concentration after the initid application.
The daily adult inhaation exposure was caculated to be 0.069 pg/kg/day and the daily toddler inhaation
exposure was caculated to be 0.19 pg/kg/day.

Theregigtrant did not address dermd exposure during this study. Datafrom severa sources were
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examined to complete dermal exposure risk assessments. The data for derma exposures were obtained
from the following sources. the inhaation exposure data (Ibs’lgms a gpplied) in this registrant's study, the
current registrant's label- 4E's application rate, current red-estate information (e.g. room sizes within
houses, built around 1961 to 1999), and other information (e.g. Tc, events/hr, surface area, etc.) from the
Revised SOPs Residentid Exposure Assessments Guide. Table 16, below, summarizes the dermd
exposure, dose, and MOE estimates presented by HED.

Pet Collar Use

Severd flea pet collar products are marketed containing diazinon as the active ingredient. HED has no
chemica-specific data addressing the exposures of individuals from the use of pet flea collar products. In
lieu of such data, it is hecessary to estimate exposures from this scenario using HED' s Residentid SOP.
The SOPs specify that in the absence of actud field data, “ one percent (0.01) of the active ingredient
gpplied to the pet be available for dermd exposure from handling fleacollars. This assumption is based on
the best professional judgement of the OPP/HED gtaff and assumed to be an upper-percentile value.”
Additiondly, adults are assumed to weight 70 kg and infants and children were assumed to weigh 15 kg.
The estimated exposures and MOEs for each typica pet collar products for adults and children are
presented on Table 17.

(i) Residential/Recreational Postapplication Risk Characterization

A summary of the postapplication risk is presented in Table 14. MOEsfor residentia/recreationd
postapplication exposures were derived by dividing the appropriate NOAEL or LOAEL, shown on Table
2, by the daily dermd, inhaation or ord exposure estimate. The target MOE is 100 for derma and ora
exposures and 300 for inhalation exposures, except intermediate-term dermd pet collar exposure, which
has atarget MOE of 300. MOEs below thislevel would represent arisk estimate of concern for the
Agency. Asnoted previoudy, a short-term ARI was cal culated because the derma and inhalation target
MOEs are different, there is acommon derma and inhdation toxicity endpoint (i.e., cholinesterase
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inhibition) and dermd, inhdation and ord exposures could occur Smultaneoudy while a child playson a

treated lawn. For child exposures, ora exposure aso contributed to the total MOE.

Lawn Treatment

Pathway-Specific Risk Edtimates

For granular turf trestment, al adult and child resdentid postapplication risk estimates are greeter than the
target MOES (i.e., 100 for dermal and ora and 300 for inhalation) and therefore do not exceed HED's
level of concern, except for hand to mouth (MOE=3.8), granule ingestion (MOE= 0.26), and some child
inhalation risk estimates from Pennsylvania. Child inhalation risk estimates based on air concentrations
from non-irrigated treated turf in Pennsylvania are less than 300 for the 2-4 and 0-4 hour average air
concentrations (MOEs of 190 and 270, respectively), and therefore, exceed HED's level of concern.
However, no diazinon air residues were detected for granular-treated turf following irrigation, indicating
that there are no inhdation risks if the lawn isirrigated (regardiess of location). HED notes that diazinon
was not detected in air samplesin Cdifornia or Georgia following granular turf trestment, and therefore,
inhalation risks were not assessed.

For liquid turf trestment, all derma and ord postapplication risk estimates are greater than 100, and
therefore do not exceed HED's level of concern except the hand to mouth scenario (MOE=4.2). For
non-irrigated treated turf, the inhaation MOEs for children are less than 300 (average MOE range from
76-210) depending on the time interval evauated after turf treatment, while the adult inha ation MOE for
0-2 hour average concentration is also less than 300 (MOE=250), and therefore exceed HED's level of
concern. As noted previoudy, the labd does not requireirrigation following turf trestment with aliquid
formulation. Neverthdess, HED aso evauated the exposures and risks associated with irrigated liquid turf
treatment to asss in risk management decisons. As shown on Table 14, with irrigetion, most of the child
inhalation MOEs (420-330) and al of the adult inhalation MOE (890-1400) are less than 300, and
therefore, do not exceed HED's leve of concern. The only irrigated MOE of concernisfor children
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immediately after treatment (0-2 hour where MOE=270).

For inhdation, HED assessed a 0-2 hour time interva because it is possible that a child or adult could
wander onto the treated turf before the turf has dried. HED aso evauated exposures and risks associated
with 2-4 hour and 0-4 hour average air concentrations to provide arange of possible inhalation risk
edimates that could result from turf treetment. It islikely that individuas will not be on turf treated with
liquid formulations until after it has dried, which is usudly 1-2 hours following application. There are
uncertainties in the exposure assessments that could over- or under-estimate the risks. These uncertainties

are discussed below following the presentation of aggregate risk estimates.

ItisHED’ s policy to routindly conduct screening level assessments (based on standard vauesin the
Resdentia SOPs) for children’sincidenta ingestion of granules when a granular pesticide may be applied
in resdentia settings. The screening-level assessment for diazinon resulted in an MOE of 0.26 and isarisk
of concern. Information on particle dengity (number of particles per pound or gram), carrier type (corn
cob, clay), granular color, and average granular size is requested from the registrant in order to refine this

screening level assessment.

Aqggregaie Risk Edimates

As noted previoudy for resdentid handlers, HED estimated totd risk estimates using an aggregate risk
index (ARI) because of different target MOE for dermal, ora (both MOE=100) and inhaation
(MOE=300) exposure routes. Thetarget ARI is$1 (i.e, ARIslessthan 1 would exceed HED's level of

concern).

For the child, total risk estimates are based on the combined exposure from dermal, non-dietary (hand-to-
mouth, turf mouthing, soil ingestion), and inhdation in accordance with the ExpoSac policy (meeting
minutes, October 5, 2000). Ingestion of granulesis not included in the ARI because this exposure is
considered to be episodic. For adults only derma and inhalation risks were combined, since ora

160



expaosures to adults are considered insignificant.

Asshown on Table 14, the ARIsfor children arelessthan 1, and therefore exceed HED's level of
concern for both liquid and granular turf trestment, regardless of whether the 0-2 or 2-4 hour average air
concentrations are used to assess inhaation risks (ARI range from 0.03 to 0.04). The ARIsare smilar
for granular and liquid turf treatments, and are attributed primarily to the hand to mouth risk estimates. The
ARIsfor adults are greater than 1, and therefore do not exceed HED's level of concern, except for the
liquid turf ARI using the 0-2 hour average air concentration (ARI=0.56). The ARI for childrenis
consarvative because it assumes a child is smultaneoudy conducting hand to mouth activities, ingesting ol
and grass, dermally contacting the treated lawn and breathing diazinon resduesin air the day of lawvn
treatment.

HED adso evauated aggregate derma and inhal ation exposures for children to eva uate the impact of
excluding the ord pathways. Asshown on Table 14, most dermd and inhadation ARIsfor the liquid
formulation also are mogily lessthan 1 (ARIsrange from 0.2 to 1), and therefore, exceed HED's leve of
concern. However, the ARIsfor non-irrigated granular turf trestment are mostly greater than 1 (ARIs
range from 0.59 to 5), and therefore, do not exceed HED's level of concern. The exceptionis
Pennsylvania, where the combined dermd and inhdation risks (for 2-4 hour average concentration) for a

child result in an ARI of 0.59.

Uncertainties

As noted previoudy, dl risk assessments involve the use of assumptions, judgement and available rdigble
datato varying degrees. Often, the available data are not the ideal data for evaluating potential exposure
scenarios. Thisresults in uncertainty in the numerica estimates of risk. Congderation of the uncertainty
inherent in the risk assessment process permits better evauation of the risk assessment and understanding
of the possible human hedth impacts. Risks estimates may be overestimated or underestimated to varying
degrees. The most important factors that contribute to the possible over-estimation of risk are:
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use of a 21 day inhalation toxicity endpoint based on whole body exposurein ratsto
assess a 2 hour exposure scenario;

use of a 21 day rabhit dermal toxicity endpoint to assess a2 hour exposure scenario;
assumption that individuas contact treated turf for 2 hours the day of treatment (after the
turf has dried for dermd and ord pathways), or inhde the volatilized residuesimmediatdy
after trestment for inhalation (i.e., between 0-4 hours post application). ORETF survey
data shows that 84% of the population waits at least 2 hours and 66% of the population
waits at least 12 hours to enter trested turf;

use of an inhaation rate of 0.7 m?/hr for children less than 3 years of age, when there are
few data available on this parameter;

assuming that children play on treated lawns 2 hours the day of trestment, which could
overestimate risks to children that are on treated lawns lessthan 2 hours. Thisvaueis
based on the 95" percentile value (i.e., 121 minutes) for playing on grass for ages 1-4
years (Draft Residentia SOPs December 18, 1997); and

use of one-hdf the detection limit for non-detectable resdues in air measurements.

The most important factors that contribute to the possible under-estimation of risk are:

D

)

©)

This assessment does not assess potentia exposuresto al environmental metabolites,
including diazoxon, which may form in the presence of chlorination (i.e,, watering lawn
with chlorinated water may enhance formation of diazoxon);

The inhalation risk estimates are based on aerosol exposure only and do not account for
possible vapor concentrations that could be present once the turf has dried (i.e., the
registrant study did not provide vapor residue data beyond 2 hours postapplication, and
these data have been requested from the registrant).

Use of average air concentrations across three geographic locations, when two of the
three locations (California and Pennsylvania) treeted with the liquid formulations had higher
average ar leves (up to 1.5 times higher) four hours after turf trestment then the
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geographic average,

4 use of achild inhdation rate of 0.7 m?/hr for children, which could underestimate exposure
and risks to children 6 years of age and grester involved in moderate activities such as
playing basebdl, soccer, etc for more than 1 hour the day of trestment. There are data
that report average inhalation rates for 6 year old children of 0.83 m¥/hr for light activities
and 1.99 m*hr for moderate activities (p. 5A-7 of Exposure Factors Handbook, USEPA
1997); and

) assuming that children play on treated lawns 2 hours the day of trestment, which could

underestimate risks to children that are on treated lawns more than 2 hours.

It should be noted that the diazinon air resdues declined subgtantidly (2-10 fold of initid ar levels) within
8 hours of turf trestment for liquid formulation. In addition, the turf transferable residues disspated rapidly
over time, with residues non-detectable within 2 days postapplication. Therefore, the exposure and risk
estimates on day 2 postapplication would be sgnificantly less than the day of treatment exposure and risk

estimates presented in this assessment.

In addition, the Residentiad SOPs are considered to be conservative scenarios for determining risk
estimates. The adult and toddler transfer coefficients are based on the Jazzercise protocol and an upper
percentile exposure duration value. The derma exposure estimates, however, are more refined because
they are based on actud TTR data compared to the incidental ingestion scenarios which are based on
esimated grass and soil concentrations, and didodgesble foliar residues (assuming that 5% of the
gpplication rate is transferable to a child's wet hand based on Clothier 1999).

Mitigation measures for resdentid exposure to diazinon residues may include the watering-in of both liquid
and granular formulations on turf. There is some evidence from the Novartis sudy data submitted that
watering increases the residue dissipation rate, and decreases the air concentrations. Turf |abels require
watering for granular formulations, but recommend wetering prior to or following liquid turf trestment

depending on the pest concern.  This ingtruction, however, does not prevent contact with turf prior to
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watering-in.

Crack and Crevice Treatments

Inha ation exposure resulting from PCO’ S indoor applications of diazinon based on US EPA’s Screening
Level Consumer Inhdation Exposure Software (SCIES) model and the Non-occupationa Pesticide
Exposure Study (NOPES). Based on the monitoring data from three monitoring studies, an average
indoor air concentration of 38 g/m? represents the indoor air concentration of diazinon during the first 24
hours after indoor gpplication. The registrant assumes an inhdation absorption correction factor of 100 %.
In this risk assessment (MRID No. 443488-01), the registrant dso used a different inhalation NOAEL of
2.5 mg/kg/day from the acute ord study of Meyer, 1997 (the Agency’ sinhadation LOAEL is0.026
mg/kg/day, for dl time frequencies). The registrant’s calculated inhdation dose for a body weight of 70kg,
an average breathing volume of 15.2 m¥/day, and an average air concentration of 38 - g/n?, is caculated
asfollows: [(15.2 m¥/day * 38 - g/n¥)/ 70kg] = 8.5 - g/kg/day for an adult. For atoddler, maximum
inhalation exposure during the first 24 hours after gpplication is caculated as follows: [(8.5 m*/day * 38
zg/n?)/ 15kg] = 22 - g/kg/day. Novartis estimates corresponding MOEs of 290 and 110 for adults and
children, respectively (Target MOE=300). As shown on Table 15, HED estimated inhalation MOEs of
1.2 to 140 for children and 3.2 to 380 for adults based on an evauation of registrant submitted study
(MRID 44348801). All MOEs are of concern (i.e., less than 300), except for the adult MOE of 380
based on the mean data from the NOPES survey.

Dermd exposure was not assessed by the registrant. Therefore, HED estimated dermal exposures based
on datafrom MRID 443488-01 and assumptions from the Draft Residentia SOPs, and updated SOPs.
As shown previously on Table 16, the dermal MOEs are less than 2 for both adults and children, and

therefore exceed HED' s level of concern (target MOE=100).

Pet Collar Use

164



Asshown on Table 17, the intermediate and long-term derma MOEs for children range from 66 to 120
and therefore, exceed HED' s leve of concern (target MOE of 300). The adult MOESs are greater than or
equal to 300, for three collar products (MOEs range from 300 to 590), but are below 300 for one
product (MOE=210). Theserisk estimates are consdered high-end because they are based on screening
methodology proposed in the Residential SOPs. Additiona data on available transferable residues would
help refine these exposure and risk estimates.
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Summary of Dose Estimates and Margins of Exposur e for Postapplication Exposur es

on Treated Turf (Day of Treatment)

Table 14

(MRID 44959101)

Scenario Time Central Tendency Dose (mg/kg/day) Central Tendency MOE (Range) (a)
after Adult Child Adult Child
Treatment non- irrigated non- irrigated non- irrigated non- irrigated
irrigated irrigated irrigated irrigated
Liquid Formulation
Dermal 1-2 hour 0.0058 0.0016 0.0097 0.0026 170 630 100 380
(when turf (b) (b) (b) (b) (120-460) | (490-750) | (66-270) | (290-450)
Hand to Mouth | dry for non- NE 0.0598 (c) NE 42
irrigation);
) 4 hours
Turf Mouthing NE 0.00187 (d) NE 130
(object to mouth) (irrigation)
Soil Ingestion NE 0.0002 (e) NE 1200
Inhalation (f) 0-2 hr 0.0001 0.00003 0.00034 0.000096 250 890 76 270
(160- (550- (49-550)  (170-710)
1800) 2300)
2-4 hr 0.000038 0.000019 0.00012 0.000062 690 1400 210 420
(460- (770- (140-650) | (240-730)
2100) 2400)
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Summary of Dose Estimates and Margins of Exposur e for Postapplication Exposur es

on Treated Turf (Day of Treatment)

Table 14

(MRID 44959101)

Scenario Time Central Tendency Dose (mg/kg/day) Central Tendency MOE (Range) (a)
after Adult Child Adult Child
Treatment non- irrigated non- irrigated non- irrigated non- irrigated
irrigated irrigated irrigated irrigated
0-4 Hr 0.000071 0.000024 0.00023 0.000079 370 1100 110 330
(240- (820- (73-600) | (250-720)
1950) 2300)
Total Aggregate 0.03(0-2 0.04(0-2
Risk Index hr inh) and 2-4
(ARI) (h) 0.04 (2-4 hr inh)
hr inh)
Dermal and 0.56 (0-2 1(0-2hr 0.2(0-2 0.73(0-2
Inhalation hr inh) inh) hr inh) hr inh)
Aggregate Risk 1(2-4hr | 1.24(2-4 | 042(2-4 1(2-4hr
inh) hr inh) hr inh) inh)

Granular Formulation

167



Table14
Summary of Dose Estimates and Margins of Exposur e for Postapplication Exposur es
on Treated Turf (Day of Treatment)
(MRID 44959101)

Scenario Time Central Tendency Dose (mg/kg/day) Central Tendency MOE (Range) (a)
after Adult Child Adult Child
Treatment non- irrigated non- irrigated non- irrigated non- irrigated
irrigated irrigated irrigated irrigated

Dermal 1-2 hour 0.0005 0.0003 0.0009 0.0006 2000 3000 1200 1800
(when turf (b) (b) (b) (b) (1300- (1800- (760- (1100
dry for non- 3400) 5400) 2000) 3200)

Hand to Mouth | irrigation); NE 0.066 (c) NE 38
4 hours

Turf Mouthing | (™98 NE 0.00206 (d) NE 120

(object to mouth)

Soil Ingestion NE 0.00022 (e) NE 1100

Granule Ingestion NE 0.97 (9) NE 0.26
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Table14
Summary of Dose Estimates and Margins of Exposur e for Postapplication Exposur es
on Treated Turf (Day of Treatment)
(MRID 44959101)

Scenario Time Central Tendency Dose (mg/kg/day) Central Tendency MOE (Range) (a)
after Adult Child Adult Child
Treatment non- irrigated non- irrigated non- irrigated non- irrigated
irrigated irrigated irrigated irrigated
Inhalation (f) 0-2 hr 0.0000017 0.000057 1500-PA 460-PA
o (PA) ND--CA ND—CA
and GA and GA
2-4hr 0.000042 Not 0.000136 Not 620--PA Not 190-PA Not
(PA) detected (PA) detected | Np--cA detected ND—CA detected
(ND) (ND) and GA (ND) and GA (ND)
0-4 Hr 0.00003 0.000096 880--PA 270-PA
(PA) (PA) ND--CA ND—CA
and GA and GA
Total 0.04 0.04
Agoregate
Risk Index
(ARI) (h)
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Table14
Summary of Dose Estimates and Margins of Exposur e for Postapplication Exposur es
on Treated Turf (Day of Treatment)
(MRID 44959101)

Scenario Time Central Tendency Dose (mg/kg/day) Central Tendency MOE (Range) (a)
after Adult Child Adult Child
Treatment non- irrigated non- irrigated non- irrigated non- irrigated
irrigated irrigated irrigated irrigated

Dermal and 5(0-2hr Not 13(0-2 Not
Inhalation inh) applicable hr inh) applicable

Aggregate 2(2-4hr (no 0.59 (2-4 (no
inh) (PA inhalation hr inh) inhal ation

only) risk) (PA risk)

only)

ND=Non detect

(a)

(b)

(c)
(d)
(€)
(f)

MOE = NOAEL / Exposure, where short-term dermal NOAEL is 1 mg/kg/day from a dermal study, the short-term oral NOAEL is 0.25 mg/kg/day from an oral toxicity
study and the short-term inhalation LOAEL = 0.026 mg/kg/day from an inhalation study. Values represent an average of all datafrom the diazinon turf study, the range
represents MOEs from the three different locations (CA, GA and PA) for which data are available. Target MOE = 100 for dermal and oral and 300 for inhalation.

Target ARl 1.

Dermal Dose (unabsorbed) (mg/kg/day) = TTR (png/cm?) * TC * 0.001 mg/ug * 2 hr/day / body weight, where adult and child body weights are 70 and 15 kg, respectively
and TC are 14,500 and 5,200 cr?/hr for adults and children, respectively.

Hand-to-mouth (mg/kg/day) = DFR (pg/cme) * 20 events/hour * 20 cn?/event * 0.5 (50% saliva extraction factor ) * 2 hour/day * 0.001 mg/pg/ 15 kg.

Turf mouthing (mg/kg/day)=DFR (ug/cm?)* 25 cnv /day* 0.5(50 % saliva extraction factor)* 0.001mg/ug/15 kg

Soil ingestion (mg/kg/day) = soil residue pg/g * 100 mg/day * 1x10-6 g/pg/ 15 kg.

Inhalation Dose (mg/kg/day) = [air concentration (ug/m3) * inhalation rate (m3/hr)*0.001 mg/ug * 2 hour] / body weight of 15 kg or 70 kg. Air concentration isthe averac
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across geographic locations for liquid formulation. For granular formulation, only Pennsylvaniawas eval uated because air concentrations were non-detectable in Califor
and Georgiafor non-irrigated turf treatment. Adult inhalation rate is 1 m3/hr based on light activities USEPA p. 5-24 Exposure Factors Handbook. Child inhalation rateis
0.7 m3/hr based on play activities for 3-6 yr old children from Adams 1993, Exposure Factors Handbook pg. 5A-3, which is also the average of 1 hour light activities at 0.5
m3/hr and 1 hour of moderate activities based on data from Layton 1993, pg.5-16 for children 3-< 10 years. One-half non-detected value was used to assess exposure anc
risk for some scenarios, in accordance with HED policy.

(9) Ingestion of granules (mg/kg/day) = 0.3 g/day * 0.0484 (% ai) * 1000 mg/g / 15 kg.

(h) Aggregate Risk index (ARI) = sum of oral, dermal and inhalation exposures, except for granule ingestion which is considered to be episodic for children, and sum of derm
and inhalation for adults. ARI calculated based on both 0-2 hour and 2-4 hour inhalation MOEs.

Table 15
Post Application Diazinon Indoor House | nhalation Exposures
Dose
Air Concentration Daily Results MOEs*
Sour ce of Exposure Calculations Hg/me mg/kg/day
Adult Child Adult Child
24-Hour averagepostapplication valuefrom
0.0082
Novartis 1980, 1981 and Wright and Leidy 37.8 pg/me (mean) 0.022 32 12
1982
0.000069
0.32 (mean) 0.00019 380 140
NOPES -Daily Inhalation Exposure
(for the mean and the 95" percentile) 0.00041
1.9 (95" percentile) 0.001 63 26

1= Margin Of Exposure (MOE) = Inhalation (for all time frequencies) LOAEL (0.026 mg/kg/day)/Daily Inhalation Dose. The Inhalation Target MOE = 300; which does not
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exceed HED'slevel of concern.

Table 16
Summary of Diazinon Indoor Post-application Short-Term Dermal Exposur e Assessment | nfor mation
(Based on Novartis's post-application inhalation data)
Dose (mg/kg/day) (m)
P Indoor Surface
Source Application Rate Area MOE (n)
Residue
(4E-Label) ! (ft.3 (i)
Lbs. gms. (ng/em?) (1) Adult Toddler Adult Toddler
EPA Reg# 100-463 Kitchen 15.7
0.026 118 15 25 0.068 0.04
@ 1%, 1.3liters(a) 40.5(j) (hard surfaces)
15.7 (o)
EPA Regt 100-463 Kitchen
0.026 118 (10% skin contact of hard 15 25 0.68 04
@ 1%, 1.3liters (b) 405 (j)
surfaces)
EPA Reg# 100-463 Kitchen 7.8
0.013 59 75 12 0.13 0.084
@ 0.5%, 1.3 liters(c) 40.5(j) (hard surfaces)
_ 7.8(0)
EPA Reg# 100-463 Kitchen
0.013 59 (10% skin contact of hard 0.75 12 13 08
@0.5%, 1.3liters(d) 405 (j)
surfaces)
EPA Regt 100-463 House 26
0.039 17.7 5 83 02 012
@0.5%, 1-gd () 189 (k) (carpet surfaces)
2.6(0)
EPA Reg# 100-463 House
0.039 17.7 (25% skin contact of 12 21 0.84 0.48
@05%, 1-gd (f) 189 (k)
carpet surfaces)
EPA Regtt 100-463 House 13
0.02 89 25 42 04 0.24
@ 0.25%, 1-gd (g) 189 (k) (carpet surfaces)
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Table 16
Summary of Diazinon Indoor Post-application Short-Term Dermal Exposur e Assessment | nfor mation

(Based on Novartis's post-application inhalation data)

Dose (mg/kg/day) (m)
P Indoor Surface
Source Application Rate Area MOE (n)
Residue
(4E-Label) ! (ft.3) (i) ,
Lbs. gms. (ng/em?) (1) Adult Toddler Adult Toddler
1.3(0)
EPA Reg# 100-463 House
0.02 8.9 (25% skin contact of 0.62 1 16 1
@0.25%, 1-gal (h) 189 (k)
carpet surfaces)

@

(b)
©
@

C)
®

@

()

0}

0

' =Thislabel was used in the registrant's Study, MRID 443488-01.

This concentration, and amount was approximately used in thisstudy. The predominant areathat wastreated wasin the kitchen (hard surfaces), and air sampling pumpswere
placed in the kitchen to collect theinhal ation exposure data; therefore this dermal exposure/dose corresponds to the inhal ation exposure recorded within this study report [see
table 25 (@), above (Novartis-1980) for the corresponding average inhal ation exposure from three studies (Novartis-1980, Novartis-1981, & North Carolina State University),
and table 25(c), for their corresponding dose and MOE].

Thesameinformation in foot note * above agpplies, except for assuming only 10 % dermal contact of hard surfaceswith residents.

Thesameinformationin foot note ® above applies, except for the concentration; which has been reduced by haf to 0.5%.

The sameinformation in foot note® above applies, except for assuming only 10 % dermal contact of hard surfaceswith residents and the concentration; which has been reduced
by half to0.5%.

This concentration and amount istypical for minor to moderate infestations of insectsfor an entire house's main living areas, seefootnote 2°, for details of which aress.

This concentration and amount istypical for minor to moderate infestations of insects for an entire house's main living areas (see footnote 2°, for details of which areas), except
for assuming only 25 % dermal contact of carpet surfaces.

This concentration and amount istypical for minor (pest free maintenance) infestations of insectsfor an entire house's carpeted main living areas (see footnote 2°, for details of
which aress).

This concentration and amount istypical for minor (pest free maintenance) infestations of insects for an entire house's carpeted main living areas (see footnote 2°, for details of
which areas), except for assuming only 25 % derma contact of treated carpet surfaces.

Theregistrant's study, MRID # 443488-01, did not provide the square footage that was treated by the PCO in both North Carolinastudies of 1980 & 1981; nor the areaof the

kitchens or houses where these studiestook place.

For Crack & Crevice application, the average square footage was obtained from real estate data of 6-7 houses, builtin 1961 - 1999 and the treated base-board'sfootage. First, the

average estimated potential treated perimeter was determined, for thekitchen; whichis: Kitchen=54ft.[(14x 2) + (13 X 2)]. And two, the estimated potential treated base-
board footage was determined by assuming the base-board's height is 3.5 inchestall, 2 inches above it and then 3.5 inches out from thewall = 9inchesin al = 0.75ft. Thetotal
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(k)

0}

™

(n)

areatreated of the kitchen was determined by taking thetotal linear feet by the estimated potential treated base-board's footage = 40.5ft 2.

For Crack & Crevice application, the average square footage was obtained from real estate data of 6-7 houses, builtin 1961 - 1999 and the treated base-board'sfootage. First, the
average estimated potentia treated perimeterswere determined, and are asfollows: Living Rm. =60 ft. [(17 x 2) + (13 X 2)]; Dining Rm. = 44ft. [(12x 2) + (10 X 2)]; Master
Bed Rm. =54ft. [(15x 2) + (12 X 2)]; Bed Rm.-2=48t. [(13x 2) + (11 X 2)]; and Bed Rm.-3=46t. [(13x 2) + (10 X 2)] =totdl linear feet of 252. And two, thetreated
base-board footage was determined by the same method asin foot note 2°. The trested total areaof the house was determined by taking the total linear feet by the estimated
potential treated base-board'sfootage= 189 ft 2.

Only the carpeted main living areas were considered; such as bed rooms, living rooms, and dining rooms, asa screening level to estimate what dermal exposures/does could be.
Hallways, closets, basements, and utility areaswere not considered at thistime.

Indoor Surface Residue (ISR-pg/cn?) = [(Ibs. @ / square footage areatreated) X (50% of potential maximum ai concentration availablefrom crack & crevicetreatment) X (% of
Indoor surface transferable residues- 5% for carpets, and - 10% for hard surfaces) X (Conversion factor- 4.54 X 10 ug/ Ibs) X (Conversion Factor- 1.08 X 10° 2/ cn#)].
Dose=[ISR X (Conversion factor- 0.001 mg/ug) X (Transfer Coefficient-Tc, for adults = 16,700 crf/hr, and for toddlers = 6,000 cn/hr) X (Duration, for hard surfaces-4hours,
and carpet surfaces-8hours)] / BW, for adults= 70 kg, and for toddlers= 15 kg.

MOE = Short-term Derma NOAEL (1 mg/kg/day) / Dermal Dose (mg/kg/day).

(0) For only 10% dermal contact of treated surfaces, reducethe Tc by 0.1. For only 25% dermal contact of treated surfaces, reducethe Tc by 0.25.
Table 26
Dermal Exposure and Risk Estimates from Diazinon Pet Collar Products
Product Weight Per cent Grams of Total mg of Exposure MOE (b)
Registration of Flea Active Diazinon Exposure (i.e., (mg/kg/day) (a) (Target 300)
Collar | Ingredient in 1% of Adult Child Adult | cChild
(9) Product product)
EPA No. 45 11 5 50 0.0048 0.022 210 45
2517-24
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Table 26

Dermal Exposure and Risk Estimates from Diazinon Pet Collar Products

Product Weight Per cent Grams of Total mg of Exposure MOE (b)

Registration of Flea Active Diazinon Exposure (i.e., (mg/kg/day) (a) (Target 300)
Collar | Ingredient in 1% of Adult Child Adult | child

(9 Product product)

EPA No. 20 11 22 22 0.0021 0.0097 480 100

2517-25

EPA No. 12.2 15 1.8 18 0.0017 0.0081 590 120

2517-29

EPA No. 23 15 35 35 0.0033 0.015 300 66

2517-30

@ The Residential SOP were used (i.e., assumed 1% of the ai was available for dermal exposure) to estimate the total amount of diazinon available for
exposure. Available residues were amortized over use time assuming linear dissipation. Exposure=total mg exposure / days of use/ BW.

(b) MOE=NOAEL/exposure, where the NOAEL is 1 mg/kg/day from a 21-day dermal rabbit study. This endpoint was identified for intermediate and long-term

dermal risk assessment with a Target M OE=300.
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e. Summary of Postapplication Spray Drift/Track-In Risks

Spray drift isadways a potentia source of exposure to residents nearby to spraying operations. Thisis
particularly the case with aerid gpplication, but, to alesser extent, could also be a potentia source of
exposure from the ground application method employed for diazinon. The Agency has been working
with the Spray Drift Task Force, EPA Regiona Offices and State Lead Agencies for pesticide regulation
and other parties to develop the best spray drift management practices. The Agency is now requiring
interim mitigation measures for aerid gpplications that must be placed on product labels/labeling. The
Agency has completed its evauation of the new data base submitted by the Spray Drift Task Force, a
membership of U.S. pesticide registrants, and is developing a policy on how to appropriately apply the
data and the AgQDRIFT computer mode to itsrisk assessments for pesticides applied by air, orchard
arblast and ground hydraulic methods. After the policy isin place, the Agency may impose further
refinements in spray drift management practices to reduce off-target drift and risks associated with agrid
aswell as other application types where appropriate.

HED has concerns for the potentia for children’s exposure in the home as aresult of agricultural and non-
agricultura uses of diazinon. Environmenta concentrations of diazinon in homes may result from spray
drift, track-in, or from redistribution of residues brought home on the farmworker’ s clothing. Potentid
routes of exposure for children may include incidental ingestion and derma contact with residues on

carpets/hard surfaces.

There are limited datain literature that quantifies the levels of diazinon in household dust. These residues
may persist indoors and the resulting exposures are of a potential chronic nature. 1t is not known & this
timeif the low levelsin carpet dust would correspond to an absorbed dose in achild. The results from
Bradman et d. (1997) are briefly discussed to illustrate concern that elevated diazinon resdues maybe
found in farm worker’shomes. Bradman et d. (1997) monitored house dust in homes aong with

handwipe samples from children. The highest diazinon levelsin house dust were found in farm worker
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resdents. The results of the house dust are not reported here because the homes and surfaces monitored
varied and contain smal sample Szes. The vaues reported for diazinon resdues on the farm worker’s
children’s dominant hand (n=4, ages 1 to 2) are ND, 52, 125, and 220 ng. Readers are referred to the

atticle for amore in-depth review.

The diazinon assessment reflects the Agency’s current gpproaches for completing resdentia exposure
assessments based on the guidance provided in the Draft: Series 875-Occupational and Residential
Exposure Test Guidelines, Group B-Postapplication Exposure Monitoring Test Guidelines, the
Draft: Standard Operating Procedures (SOPs) for Residential Exposure Assessment, and the
Overview of Issues Related to the Standard Operating Procedures for Residential Exposure
Assessment presented at the September 1999 meeting of the FIFRA Scientific Advisory Panel (SAP).
The Agency is, however, currently in the process of revising its guidance for completing these types of
assessments. Further research into children’ s exposures resulting from agricultura uses of pesticides are
being conducted by the Agency’ s Office of Research and Development through the STAR (Science to
Achieve Results) grant program. The STAR program can be accessed at
http://es.epa.gov/ncerga/grants Modifications to this assessment shal be incorporated as updated
guidance becomes available. Thiswill include expanding the scope of the resdentia exposure
assessments by devel oping guidance for characterizing exposures from other sources aready not

addressed such as from spray drift; resdentia residue track-in; and exposures to farm worker children.

5. Aggregate Exposure and Risk Characterization

When target MOES for multiple exposure pathways differ, but exposures across those pathways must be

combined under an aggregate risk assessment, HED uses the Aggregate Risk Index method (AR

method). ARIs greater than 1.0 do not exceed HED's leved of concern. Results of the specific aggregate

risk assessments included in this document are provided below.
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Acute Aggregate Risk Estimates

The aggregate risk assessment for acute exposures to diazinon includes one day exposures through food
and drinking water, only. Exposure to diazinon from food sources (based on refined exposure estimates)
and drinking water (based on surface and groundwater monitoring data and groundwater model
estimates) do not exceed HED' slevel of concern for acute dietary risk for any subgroup andyzed.
However, if surface water model estimates are used in the assessment, risk estimates for al population

subgroups exceed HED’ s level of concern.

Given the uncertainty in the model and monitoring estimates relative to each other (greater than 20x) for
surface water concentrations of diazinon, and therefore, the uncertainty relative to diazinon concentrations
in actua drinking water, HED recommends that the acute exposures to diazinon in drinking water, and
subsequently acute aggregate exposure, be reassessed once sufficient surface-water sourced drinking

water monitoring data on diazinon and its toxic degradates become available for use.

Short-term Aggregate Risk

HED has concerns for aggregate short-term exposures to diazinon for residential handlers of lawvn
products. Risk estimates for handlers for combined derma and inhaation exposures to diazinon from
granular and liquid formulations used to treat lawns exceed HED's leve of concern. HED aso has
concerns for short-term postapplication exposures to diazinon for adults and children in the home after

indoor crack and crevice trestments and outside the home after liquid or granular lawn treatment.

Short-term aggregate risk assessments combine short-term residential exposures with average, dietary
(food and drinking weter) exposures. However, because dll ARIsfor exposures of resdential handlers
are below 1, and therefore exceed the Agency’ s level of concern, HED has not aggregated short-term
exposures from food, drinking water and residential exposures. Aggregating additiona exposures from
food and drinking water with these resdentia exposures would only result in arisk estimate that would
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further exceed HED's leve of concern. Until resdentid short-term dermal exposures can be mitigated for
resdential handlers, aggregate short-term risk estimates exceed HED's levels of concern.

Postapplication derma and inhdation exposures to children from indoor (crack and crevice) and outdoor
(lawn) treatments result in ARIslessthan 1. Therefore, HED has not aggregated short-term exposures
from food and drinking water with postapplication resdentid exposures. Aggregating additiona
exposures from food and drinking water with these resdentia exposures would only result in arisk
estimate that would further exceed HED's level of concern. Until postapplication resdentiad short-term
exposures can be mitigated, aggregate short-term risk estimates for postapplication exposures to diazinon

exceed HED's levels of concern.

Chronic Aggregate Risk

The chronic aggregate risk assessment for exposures to diazinon includes long-term, average exposures
to diazinon through food and drinking. There are no resdentia uses that result in chronic exposure.
Therefore, chronic aggregate risk estimates based on estimated exposures from food and groundwater
are the same as those presented under the section on chronic drinking water risk estimates. HED
concludes chronic aggregate exposures to diazinon in food and ground-water sourced drinking water do

not exceed levels of concern.

Chronic aggregate risk estimates based on estimated exposures from food (based on refined exposure
estimates) and surface water (based on ambient monitoring data) do not exceed HED's leve of concern
for chronic aggregate exposures to diazinon in food and surface-water sourced drinking water.

However, model estimates for concentrations of diazinon in surface water indicate there is a potentia
concern for al population subgroups andyzed However, given the uncertainty in the model and
monitoring estimates relative to each other (Amost 20x) for surface water concentrations of diazinon, and
therefore, the uncertainty relative to long-term concentrations of diazinon in actua drinking water, HED
recommends that the chronic exposures to diazinon in drinking water, and subsequently chronic aggregate
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exposure, be reassessed once sufficient surface-water sourced drinking water monitoring deta.on

diazinon and its toxic degradates become available for use.

6. Cumulative Risk Assessment

Cumulative risk will be addressed once OPP has findlized its policies and procedures for conducting a

cumulative risk assessment for organophosphates. Thisis an ongoing effort in OPP.

7. Data Requirements

Thefollowing data are required at thistime:

Toxicology - The HIARC has determined that a 90-day repeated dose derma toxicity study in rats be
performed to support the conclusions from the 21-day dermd toxicity study in rabbits.

Product Chemistry - All pertinent generic data requirements are satisfied for the Novartis and
Makhteshim "ungtabilized" TGAIs, except that data pertaining to stability (OPPTS 830.6313) are
outstanding for the Makhteshim TGAI and data concerning UV visible absorption for the PAI (OPPTS

830.7050) are required for both TGAIs. All pertinent product-specific data requirements are satisfied
for the Novartis 87% FI. Additional product-specific product chemistry data are required for the
Prentiss 80%, 50%, 48.7%, 25%, and 10% Fls, the AgrEvo 10% and 5% Fls; and the Makhteshim
92% and 87% FlIs. No product chemistry data have been submitted in support of reregistration of the
Sureco 70.31%, 25%, and 12.5% Fls and the AgrEvo 25% FI. Data requirements for the repackaged
Gowan and Drexel 87% Flswill be satisfied by data for the source products. The product chemistry
data requirements for diazinon products are presented in the attached summary tables in the Residue
Chemistry Chapter for diazinon. Refer to these tables for alisting of the outstanding product chemistry

data requirements.
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Resdue Chemidry - Additiona residue data are required for beans (lima), blueberries, celery,
cucumbers, hops, dried peas (IR-4), spinach, sugar beets, and Swiss chard. Additiona residue dataon
sugar beets reflecting current labed rates and PHI are necessary to determine if feed additive tolerances
are necessary. Registrant agreed to provide additional data on representative crops from limited

rotationa crop studies.

Occupetiona Exposure - Handler and postapplication data requirements will be determined based on

risk mitigation meetings with the regisirant and growers. There are no chemical specific exposure deta for
diazinon sheep trestments and mushroom houses; therefore the Agency is requiring data and/or further
clarification of the use patterns.

Mushroom houses: No data were submitted in support of postapplication exposures for workers re-
entering mushroom houses. EPA has identified potential derma and inhaation expasures resulting from
thisindoor application. The Diazinon 50W labd (EPA Reg. No. 100-460) directions for mushroom
houses isto use a spray dilution rate of 0.04 to 0.05 Ib a/gdlon and apply “on outsde and insde walls,
floors and sideboards of mushroom houses after compost has been pasteurized by hesting ... and spray
over the plastic covering the beds and trays after spawning.” Potentid derma exposures in mushroom
houses may arise from workers contacting treated surfaces as dl surfaces may be treeted. The potentia
inhaation exposures may result from air concentrations of diazinon in the mushroom house resulting from
the application before or after ventilation. Additiona data are needed to estimate the potentia for dermal
exposure in mushroom houses including (1) identification of mushroom house activities that may result in
derma contact, (2) the residue levels on the sideboards and plastic covering the beds and trays, and (3)
direct derma exposure measurements or transfer coefficients. Additiona data are aso needed to
determine air concentrations of diazinon over time. In lieu of ar concentration data to caculate
exposurelrisk, HED determined an dlowable air concentration based on the inhadation LOAEL of 0.1
mg/m3 from a 21-day whole body aerosol sudy exposing rats 6-hours per day and the uncertainty factor
of 300. The estimated 6 hour time-weighted-average (TWA) alowable air concentration is 0.0003
mg/m3 (i.e,, LOAEL of 0.1 mg/m3 divided by 300 UF). This caculation assumes that the rat and human
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activity leve for abreathing weight isequivdent. The LOD from the air sampling portion of the diazinon
lawn treatment study (MRID 449591-01) islisted as 0.0006 mg/m3 (see study results in this chapter for

actud air concentration levels a specific time intervals).
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